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Features of 
Rod Ghuck 


View of parts shown 
opposite. 


All parts are harden- 
ed and ground, insuring 
permanent accuracy 
and durability. 

‘5 inch adjustment 
for round, square or 
hexagon stock. 


Jaws are supported 
to extreme front end. 


2';,x26 Inch Open 


With Gross-sliding Turret for 


Features of 


Headstock 


Top view shown here- 


with. 
Single drive with 


changes of speed while 


running. 


16 


The most powerful drive 
of any turret latheof its size. 
All gearing and clutches 


run in oil. 


Headstock bolted solid 


to bed—the most conven- 


| lent and practical arrange- 


ment for motor or belt 


drive. 
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Rockford Drilling Machine Co., 


IS SUCCESSOR TO 
B. F. BARNES COMPANY 


As Manufacturers Of The Well 
Known Twentieth Century Drills! 




























Although we have changed our firm name, our address is the same, and 
our line of drilling machines is the same in quality, convenience, efficiency 
and durability. Whether your work calls for Upright, Horizontal or 
Gang Drills we have the ones to meet your requirements exactly. 


Send for Cacalog A. 
Rockford, Illinois. European Address, 149 Queen Victoria St., London, E. C. 
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The Cross Slid- 

ing Head Of The 

FLAT TURRET 
LATHE 


marks an important step in lathe 
design, for it extends the range 
of the turret lathe over an im- 
portant field of work without 
resorting to the use of the un- 
reliable double slide tool carriage 
or any other scheme that would 
weaken the firm control that has 
been the ‘‘Flat Turret’s’’ leading 
characteristic. 











The Cross Sliding Head. 


It allows lower half of all gearing and shafting to run in oil, provides a cross feed 
for each tool; has 10 stops carried in a revolving holder, etc. 


See Pages 12 and 13 for more “Flat Turret’’ poznts. 


JONES & LAMSON MACHINE COMPANY, 


Springfield, Vt., U. S. A., and 97 Queen Victoria St., London, E. C. 











18 x 4 Brown & Sharpe 


Automatic Gear Cutting Machine 


For Spur and Bevel Gears. Good as New. 
THE BINSSE MACHINE CO., Newark, N. J. 








WILLIAM H. BRISTOL 
ELECTRIC PYROMETERS 


INDICATING and RECORDING OUTFITS FOR USE 
IN CONNECTION WITH GAS, OIL OR COAL FIRED 
FURNACES FOR HARDENING AND ANNEALING 
STEEL ANDIN LEAD BATHS AND BARIUM BATHS 
FOR HARDENING CARBON and HIGH SPEED STEEL. 


WM. H: BRISTOL, 
45 Vesey St., New York City. 














Black Diamond Files and Rasps 


PERFECT ALWAYS 


Twelve Medals Awarded at International 
Expositions 


For Sale Everywhere 


Copy of Catalog will be sent free to any interested file user 
on application 


G. & H. BARNETT CO., Phila., Pa. 














Draught 
Carries 
The Dust 
To The 
Bottom 
Of The 
Polishing 
Wheel 
Stand 








The stand may be connected with a 
blower and the dust completely re- 
moved. 

This is but one of its conveniences, 
shall we tell you of the others? 


Builders Iron Foundry, 


Providence, R.I. 
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Effective Machine-shop Organization 


How Westinghouse Elect.and Mfg.Co.Fixed Responsibility, Increased 
Productive Periods and Floor Space and Decreased Clerical Labor 





BY ALEXANDER 


In a manufacturing establishment, whos« 


product is large in volume and varied in 


character, the organization of the different 


departments, including their geographical 


and their administrative arrangement, Is a 


matter of great importance, both from th 


standpoint of rapidity and volume of out 


put and of economy of manufactur: 


to the oT the W rki Ww al d POV 


personne] 


erning forces, | consider this 


question 
inter-departmental arrangement to be on 


of prime importance: 


It goes without saying that n general 
rules governing the formation of such an 
irganization can be laid down which wi 
ht all, or even the majority of cases. The 


made in 
Westinghouse 


Electric and Manufacturing Company, of 


changes which are being 


works organization of the 
which this article will treat 1 brief 
been made 1 
the 


have ecessary by the great in 


volume and 


While they 


certain prin 


ease in 
mpany’s output are 
generally applicable, there ar 


] ] 


ciples involved which may be of interest 


ind possibly of use to other factory man 
agers. 
It is considered good practice in modern 
t 


manufacturing plants to follow the plan of 


grouping like machining operations to 
vether and under the same supervision 
We see frequent illustrations of interior 
views of new factories showing depart 


ments devoted to milling, planing, auto 
matic screw machinery, punch presses and 
Th 


that, in 
knowledge, 


many other types of machine tools 
this 


specialize d 


behind arrangement is 


day of 


idea 
this our 
foremen become specialists in lathe work, 


work, and the 


like, and we are, 


work 
the 


planer boring-mill 


therefore, gainers in 


speed and accuracy of output if all our 
work of a given class can be supervised 
by the one man in our organization who 


knows the most about that particular kind 


f work Furthermore, this 


grouping 


makes it easier to keep all of our ma 
chines busy, and as a consequence to turn 
ut the output with the least equipment 


here are, also, other advantages such as, 
spa in the di 
uniformity in handling 
lhese 


conomy in floor and in distri 


bution of power, 


quipment, etc advantages are real 


ind important and, under the conditions 


surrounding the majority of manufactur 
of such relatively 


the 


ing plants, are great im 


portance as to decide question of de 
irtmental arrangement 
There is, however, a point in the growth 


of the establishment where the advantages 


*Manager of Works, Westinghouse 
nd Manufacturing Company. 


Electric 


be- 
of less moment than the difficulties 


it the above-mentioned arrangement 


con 
attending its operation 

\s the plant increases in size, there b 
volume of inter 


comes such a 


change of 


necessary 


finished materials between de- 


partments with its corresponding clerical 
work and such a multiplication of foremen 
and superintendents concerned in the man 
‘f any one class of product, that 


ufacturs 


there is involved delay and loss cf time, 


i lack of definite centralized responsibility 
and 


its evil 


of clerical work which, in 


effects. 18 sufh 


volume 
< i¢ nt 


to overbalanc« 
the m features of 


the 
} 


nave just 


good depart 


ny 


mental grouping which we con 


sidered lo make any statement as to 
when this critical period is reached for 
ny given establishment would be mani 
festly impossible; but that such point 
will be reached in the growth of every 
manufacturing concern at some stage in its 
development, I am nly convinced 


ORGANIZATION 
-ast Pittsburg Works 
Manu 


ORIGINAL SCHEME OF 
Until recently the F 
of the Westinghouse Electric and 
} 


facturing Company has been divided into 
assembling and feeder departments; each 


department reporting to an assistant su 


perintendent who, in turn, reported to the 
superintendent. Each assembling depart 
ment turned out a different class of appa- 
ratus; one assembled railway motors; an- 


large motors and 


small 


other, 
third, 
fourth, 
similar 


generators; a 


motors and generators: a 
In a 


departments 


transformers, and so 


the 


on 
manner feeder 
were divided according to class of output; 
as, for instance, a department for the mak 


oT all 


coils for railway motors, industrial motors, 


ing coils for including 


purpe secs, 


transformers, instruments, etc.; a depart 


ment lor a pur 


for punch-press work 


poses; a department for commutators; an 
other for brush holders and so on through 
out the entire range of detail parts In 
each department was grouped all of the 


lar and special equipment necessary 


of The of 


the men of largest 


regu 


for each class output heads 


cach department were 
experience and most expert in that line 
[This arrangement has been in operation 


for a considerable period, was adhered to 


ly and worked well. But we began to 


clos« 
find out that with increase in and va- 
of the 


In the first place no man below the 


S1z¢ 


riety output disadvantages multi 


plied 


superintendent could be held entirely re 


for the output of any one class 


sponsible 


of apparatus. Below him many men were 


involved: a considerable amount of inter 


change « and clerical work 


f product was 


11C¢ 
pl 

pal 
pel 
up 


t A Y LO R* 


the lanulacture of each 


the de 


“essary Io! 


ce Olt apparatus For example, 


tment assembling small motors was d 
ident upon another department for coils, 


yn another for punchings, upon another 


for brush holders and upon others tot 
commutator, re and w details; all 
these without mentioning the part of th 
foundries in supplying brass, iron, mall 
ibl i eg 1 cast lv | n \ 
there we everal transfet eps ly 
made before the parts reached the asset 
bling depat t All t e involved cost 
tf handling, cleri \ d large oppo 
tunities for delay An incre in the di 
mands of on sembling dep lent upon 
1 feeder department would often make it 
impossible for t latter to keep the prot 
ises made t other assembling depart 
ments, wi nse tieing up of 
terial in a partly finished stat id of floor 
space in vari part the works. Whilk 
carefully devised production system wa 


In 
del 
the 


vite 


operation ft 


ivery dat ind keep track of delays, 
whole arrangement w suk iston 
troubl 
, 
REORGANI) ION SCHEMI 
\fter exhausting all means of bettering 


the conditions under the existing depart 
mental arrangement it was evident that 
the remedy lay in a complete reorganiza 
tion of the works into a number of sep 
arate and self-contained shops, each con 
sisting of an assembling department, t 
gether with such portio1 f the existing 
feeder departments necessary to 
supply their needs 

Aside from the serious shuffling of de 
partments whi vouk ‘ casioned by 
this change and the n itv of <ing 
the change without terruption bus 
Iness, the t important matte vhich 
had to be considered was the necessity for 

parating the equip t and pert el 
f the feeder depart nts into a number 
f part nd di iting them in different 
localities n the spective ass | 
department \ canvas of this matter 
however. assured us that each feeder cd 
partment was large enough, and poss d 
sufficient equipment and expert sup 
vision enough to enabl s to make the 
division with but litth nerease in tool 
equipment, and without s us loss due to 
the os livisior f 1 ot 

Re LTS EXPECTEI 

B the hang¢ if was expected that 
the following important results would fol 
low 








of the manufacturing operations for each 
class of output could be controlled from 
a single point and by a responsible head. 

2. A 


and consequent increase in output per unit 


decreased manufacturing period 


of space and equipment, by avoiding the 


numerous transters ot! material vetween 


widely separated points. This was to be 


made possible by localizing the feeder 
equipment adjacent to the various assem 
bling floors 

3 \ decrease in the amount of “work 
in progress [his would result from the 


complete control exercised by the assem 


bling department over the feeder equip 


ment, so that work once started would not 


be held up on account of the failure of 


parts to be ready in _ time 


FI¢ | SCREW-CUTTING 


The feeder equipment would be ample to 


take care of the needs of the assembling 


department, and would not be engaged in 


work for any other department 

{ \n increase in available floor space 
as orrollary to the above 

5 \ decrease in the volume of cleri 


cal work due to k interchange of ma 


terial between unrelated departments 

6 A deer 1 amount of hand 
ling labor 

Following out this new plan the works 
has been entirely reorganized, departments 


redistributed so that, with 


divided and 


the exception of one or two departments 
in which the product and equipment are 
very special, we will soon have the works 
divided into a number of shops, each 
practically self-contained and each devoted 
to the manufacture of a distinct class of 
apparatus. Each new department will be 
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handled by a manager, who will be in 
close touch with the sales and enginering 
departments in order to keep posted on the 
requirements of the trade, and the new 
designs of the apparatus which are con- 
templated. Under him will be a superin- 
tendent, who will have the immediate di- 
rection of the manufacturing operations. 
At the present writing several such new 
and the 


expecta- 


departments have been created 


results have fully 
While it is not to be expected that 


justifed our 


tions 
these results will exactly repeat them 
selves, we are able to show a material 


increase in output with no additional 


amount of tools or men, and with 2 de- 


creased “work in material” ac- 


count. We 


progre SS 


are confident that similar re 
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Special Features of Recent Bor- 

ing Mills 

The modification of standard tools for 
special work is usually preferable to hav- 
ing special tools built, both on account of 
first cost and the fact that the tool is avail 
able for regular work should the special 
work be changed or available. 

Fig. 1 shows a 42-inch boring mill ar- 
ranged to do thread cutting with the left- 
a special job so that the 
need not be taken 
threaded. 


hand head for 
to another ma 
The half 
fastened to the bar 4n any desired position 
the the 
usual way by the small crank shown. 


work 


chine to be nut is 


and is closed on lead screw in 














f4aanad 











ON LEFT HEAD FIG, 2. 


will be shown as the other d 


sults 


ments are reorganized 


SUM MARY OI DVANTAGES 


| 


lo summarize the advantages of the 


new plan as applied to our own plant: 


We expect to secure, first, a centralization 


f responsibility for the output of each 


class of apparatus; second, an increased 


production and decreased manufacturing 


period; third, a decrease in the “work in 
progress material” account; fourth, an 


increase in available floor space; fifth, a 


decrease in clerical work; and sixth, a de 


crease in handling labor 
\ further 
med as being of interest is the 
the new 


be 


advantage which might be 


menti com 
which, under 
overhead charges can 


class of 


parative ease with 


arrangement, the 


distributed to each apparatus, 


costs 


thereby giving more accurati 


I 2-FOOT 


MILL FOR FLY-WHEELS 


[ HREAD-CUTTING ATTACHMENT 


[he lead screw is driven from the ver- 
tical splined-feed shaft at the left through 
a pair of bevel gears not shown but just 


below the collar above the cross rail. 
[hese bevels drive a short shaft at right 
angles to the cross rail and carrying 


change gears which drive the shaft carry 
ing the bevel at the upper right-hand cor 
ner of the frame 

[his pinion drives the short horizontal 
shaft above and parallel with the cross 
rail which in turn drives the large bevel 
behind and over the lead screw and the 
rest 1s very plain. By putting all this 
mechanism at the back of the frame every- 
thing is left clear for the regular operation 
of the tool, the 


special attachment which is only used on 


thread cutting being a 


( recast ynal we irk 
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FLY-WHEEL WorRK 


Boring and turning fly-wheels is the 


sole object of the 12-foot machine shown 
In addition to the regular heads 
is used to crown the 


in Fig. 2. 
the head at the side 
pulley and is under control of the crown 
or radius bar shown. In this particular 
case the same crown is used on all pulleys 
turned on that 

bar is necessary, but this could easily b 


the machine so only on 


varied by substituting other bars with 


different radius 


Between the main heads on the cross 


rail is an independent boring head with a 
separate motor at the top and having its 


own sets of feeds so that the boring is at 


all times absolutely independent of the 
work of the other heads. ‘This allows an 
economical cutting speed to be used on 
both the rim and the bore at the same 
time which cannot be done in any other 
way. At the side of the central head is 


an auxiliary slide carrying a small tool 


the 
has 


slide for facing the hub at same time 
Chis both 


adjustment and power cross-feed 


it is being bored hand 


For A RaILroap SHopP 


Fig. 3 is equipped for a railroad shop, 


the Chicago Northwestern at Chicago, to 


handle general work and particularly for 
boring and turning locomotives and wheel 
centers. For this work it has four uni 
versal or self-centering chuck jaws which 
can be removed if desired for other work 
This has 


wheel centers 


1 central boring head for 


daisO 


which is independent both 
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LOCOMOTIVI 


3 FOR 


This head can be 


as to powell and feeds 
moved out of the way so that the hub can 
be faced at the same setting 

After the center is bored and the out 
side turned, the table is stopped and 
clamped, the center boring head moved 
over and the crank-pin hole bored with 
the same head [his is not used in bor 
ing and turning tires or on general work 


ES AN HEI ENTE! 
[He TAPER ATTACHMEN1 

An ( | Pp, the Central of 
Georg! Savannah, is the machine 
wn in Fig. 4 [his is also motor 
driven but the motor was not in place 
when the photograph was taken. This also 
lles tires and wheel centers up to its 
pacity—5 ches—but the particular 
feat rrang¢ t for turning the 

















FOR 


ATTACH MENT 


FIG. 4. TAPER 


BORING 











PISTONS 
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faces of the piston heads to the desired 
taper. This is accomplished by the bar 
which is set at an angle in front of the 
right head. This bar is supported by the 
brackets shown and can be set to any 


within its limit and in this way 


de 
sired angle 
guides the bar up or down according to 
as to form the 
desired taper on the piston. The T-slot in 
the front of the bar enables the slide to 


the direction it moves, so 


be clamped at any point that is most con 
venient for the work in hand 

similar arrangement is 
the difference being in 


A somewhat 
shown in Fig. 5, 
the manner of holding the guide bar and 
the way in which it locks the cutter bar to 
it. The right end of the guide is located 
by the pins while the other end moves up 


the Phe 
side of 


desired 
ym the 
the guide bar and the slide can be locked 


or down to position 


guiding surfaces are back 


| 


to the cutter bar at any point as before 
Phe f the 


Niles-Bement-Pond Company 


machines shown are products « 





A Multiple-spindle Sub-drill 


By F. H. StTeap 

The illustrations show sub-drill used 
in connection with a single-spindle Davis 
drill. This machine is designed to drill 
22 holes at once in an aluminum casting, 
13 from the upper side and g from the 
lower, in the same time required to drill 
one hole of the same depth with the 
single-spindle drill \fter running this 


machine six months, drilling approxi 


mately 44 holes, or two castings per min 
prove dl 


ute, maximum depth 7¢ inch, it 


to be in good condition and handled the 


work very satisfactorily 
Fig. 1 shows a general view of the front 
and side A is the cast-iron base with 
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four hardened and ground guide rods B 
on which the upper and lower heads slide. 
C is the lower head, carrying spindles, as 
shown in Fig. 2. D is the upper head, 
of which a. section is shown in Fig. 3. 
E, Fig. 1, is the jig holder, 
the guide rods B by means 


which is 
clamped to 
of set-screws F. G is the table on which 


the jig rests while taking out and putting 
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in the piece to be drilled. The jig, which 
is not shown, is made with flanges on 
each side to fit into the jig holder at e 
and stopped by means of the pin e’ in 
the jig holder. 

Referring to the side elevation, lig. 1, 
the method of operating the two spindle 
heads can be readily seen. Two connect- 
ine bars J have rack teeth cut on their 
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FIG. 2. 


THE LOWER 
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These racks operate 
H, which in turn operate cams K, 
I and 2, on the same shaft. 
head C 
Figs. 1 and 2, which come in contact with 
the faces of the cams K. 


lower ends gears 
Figs. 
The lower 
is raised by means of rolls L, 


It will be observed that the connecting 
bars J are securely screwed to the upper 
head; thus when the upper head is forced 
down by means of the power feed of the 
the 
rises in the proper proportion to give the 


machine which drives it, lower head 


desired feed per revolution of the drills. 
The upper head is driven by means of an 
internal gear hung on Auburn ball bear- 
ings, as shown in Fig, 3, A’. The lower 


head is driven through the spline shaft 
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not be necessary to use extreme czre in 


regard to the bearings. The idea of using 
ball-thrust bearings proved very effective 
the 
tion created by forcing down at the same 
time that the 
ata high speed 


in this case, owing to extra fric- 


driving gears are rotating 
[he lower head, shown 
in Fig, 2, is fitted with bearings practically 
the same as those in the upper head. Re 


ferring to Fig. 3, the spur gear B’ is keyed 
l 


to the shaft F’. It will be noticed that 
the coupling G’ is fitted to both the gear 
B’ and the shaft F’, thus insuring a firm 


drive. The coupling G’ ts bored to fit 
over the spindle of the drilling machine 
with which the sub-drill is used (see T 


Fig. 1), and held in place by means of 





VM, Fig. 1, by means of spur gear B’. The three set-screws | 
spline shaft slides through the pinion N, To guard against the possibility of run 
Fig. 1. The latter having been fitted with ning the drills down into the jig before 
a key to drive the spur gear S, Fig. 1, the latter has been shoved back against 
cr \ 
\  )}) 
) 4 : 
H ‘| 
i f A ¥ 
. SX SN 
4 oo \ vs 
[oe ae \ } 
i ee \ \ G A 
4, 7 ~ \ - 
y \ \ 
\ } 
ae 
} . OAS ~ "Oo 
tiny i— 
I! ~ 3) 
1 pa 
‘ oe 2 )) (2 Wa 
nburn hh ist 
Bearings — 
FIG. 3. THE UPPER HEAD 
the lower end of the spline shaft M is the stop pin ¢, thus breaking the drills 
fitted into bearings in the lower head, as_ by coming in contact with the hardened 


1, having the thrust collar 
gear S keyed to the 
The gear S drives the 


shown in Fig 


and washer P with 


lower end. gear R, 


Figs. 1 and 2, which in turn drives the in 
ternal gear A, Fig. 2, thus operating the 
spindles by means of the pinions B*. It 


was necessary to run an idler between the 
right 
this 


gears S and FR in order to get the 
direction of travel for the spindles; 
idler is shown in Fig. 2 at C°. 

it will be 


that the spindles are driven by universal 


Referring to Fig. 3, ybserved 
joints D’, the driving ends of which are 
splined into the pinions E’, which are of 
machine steel, hardened and ground to fit 
The 
bearings are also of phosphor bronze, with 
spindles ground to run true therein. It 
will be understood that de 
signed for high speed; otherwise it would 


phosphor-bronze bushings. spindle 






this drill is 






steel bushings in the jig, a stop pin was 
inserted in the lower head cap which 
carries the spindle bearings. TI pin 
was made the proper length to stop 
against the lower side of the jig a little 
ahead of the drills. A bushing was then 
provided in the jig to aline with the pin 
when the formér was properly located. 

The maximum surface speed of drills 
is approximately 115 feet per ininute, 


using Novo high-speed drills at 0.005 feed 
the drills 

worked very satisfactorily in 
This 


pure 


per revolution of This speed 


aluminum 
metal is somewhat 


alloy castings. 


harder than aluminum and conse 
drills like 
pure After a great deal of 
experimenting I found this surface speed 


to be ] ce uld be ad- 


quently does not stick to the 
aluminum. 
h as used t 


as hig 


vantage 
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In building this machine fountain oilers 


were provided to supply each bearing 


The heads are so constructed as to form 


an oil well in each, the upper one taking 
care of the spindles and the lower one 
supplying the pinion bearings It was 
found on assembling that the heads of 


this machine very nearly balanced 


Fiber Friction Washers 


By H. A. Burt 
The a le by J. G. Wood, page 957, 
Vol. 30, Part 2, giving the result of 
the use of this fiber on the timer was 
evidently as stated, but the cause surely 
not so, as the wear is almost entirely due 


to the breaking of the circuit, which arcs 


t each revolution, causing an intense heat 
} 
— dt — a y 
\ il J 
\ 
/ 
\ 
‘ 
that no known substance will withstand 
In my experience with gasolene en 
gines, and I have experimented and 
worked with thousands of them, I find 
nothing better than fiber provided, how 
ever, the brush or contact spring is made 
of brass or coppet 
Those using steel especially hardened, 
in any form, soon become pitted, form 
ing a file which soon wears away the 
contacts 
There is no remedy for this burning, 
as I term it, and the best timer is one 


that is easy to take apart and assemble, 


simple and with inexpensive renewable 


contact parts. If there be any doubt as to 


Wood put the 
without 


the question, let Mr 
shaft 


same 
and the 


and | 


will not show any wear to speak of in six 


timer on a run it 


electric current will guarantee it 


months, provided properly oiled while it 


is in actual use on the 


engine 
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The New Works of Hans Renold, Limite 


Details of Equipment Are Worked Out on an Unit Inter- 
changeable System and Present a Most Effective Arrangement 


S 5  #€. W. CA R RE L 





[he accompanying line engraving, Fig. to correspond with the numbers of the corporation at a very reasonable figure. 
1, and the half-tones, Figs. 2 to 7, inclu employees It is alternating current, three-phase, dis- 
sive, show the new works not yet entirely Above these wash rooms are galleries tributed at a high voltage and trans- 
completed of Hans Renold, Limited, Burn ntaining clothing lockers. These lockers formed to 400 volts before being brought 
age lane, Manchester, England. The gen re also numbered to correspond with the inside of the factory buildings. The racks 
eral plan shows the layout and correla numbers of the employees. Thus an indi- for carrying the distributing cables are 


tion of the various departments, while vidual workman’s number indicates the well shown in the upper part of Fig. 5. 
Fig. 2 puts before us the type of the wash bowl that he is to use and the locker From these cables taps are taken to the 


building construction The main building which is to contain his clothing. These various motors, also shown in Fig. 5 
is S00 feet long, 240 feet wide and one galleries are in the upper part of the near the left-hand edge. These cable 
story in hight with a saw-toothed roof. building, and as the floor is arranged racks are carried over the cross gangways 
Adjoining it on the northern side ar with holes for the circulation of air, they as well as over those running along the 
small buildings for the boiler house, fan are at all times dry and warm. This is a end of the building. Typical motor in- 
and heater chamber and a hardening very essential point to care properly for stallations are shown in Figs. 4 and 5. 
room. Fig. 2 was taken from the south the workmen’s clothing in connection with All motors throughout the entire plant 
ern side before the plant was completed, locker system. The entrances and exits are of the same kind and of the same 
and thus does not how th administra tron thes galleries and the aisles be- capacity ; namely, I2 horse power. Thus 
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tion building. ‘The general character of tween the lockers are so arranged that they are absolutely interchangeable in all 





the interior is well illustrated by Fig. 3. employees enter at one point and leave at locations. As the product of this firm is 
The excellent natural light 1s, as would another, thus avoiding all confusion dur chains, we are not surprised to find that 
be expected, a noticeable feature The ne the haste of getting into and out of the connection between the motors and 
distance from the observer to the far end the factory line shafting, and between various sec- 
of the building is 740 feet \ kitchen and dining-room are pro tions of the line shafting itself is by 
vided fully equipped with all necessary means of chain drives. This feature 1s 
GENERAL FEATURES cooking utensils, tables, dishes, chairs, also clearly seen in Figs. 4 and 5. 
Che shop is heated by an indirect system — ete \ll this is furnished by the com- 
using two large heaters with their accom pany to the employees, who ope rate it on COUNTERSHAFT DRIVES P 
panying fans (his same system will be cooperative plan The diner is priv- Fig. 6 shows the use of a Renold silent 
used in the hot weather of summer for leged to spend as much or as little as he chain for this purpose, the center Cistance 
cooling The sanitary arrangements art likes in procuring a meal up to 8 cents, being less than five feet Fig. 7 shaws a 
of the best and are located in rooms con hich is the cost of a full meat dinner similar development except that the ehain 
veniently situated with reference to t used is the Bush roller chain. This de- 
various shop departments. The letters / PowER DisTRIBUTION velopment is even more compact than the 
and /V indicate these rooms on the gen The plant is electrically driven, using other, but is not quite as noiseless. Still 
eral plan Fig. 1. Near these rooms are what might be characterized as a special the noise is in no way objecfionable and 
located wash rooms equipped with sta ed group system. About 800 horse-power in fact can hardly be heard. 
tionary tin copper-lined basins supplied re required for both power and lighting These two photographs al now the 


vith both O ‘-] ter nimi | , a e . 
vith | t and cold wate : mbered | current 1s supplied by the municipal system of countershaft harness work. 
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FIG. 2 
Structural steel shapes are used and all 
the various members are bolted and 


clamped together in such a way that a 
minimum of labor is required to erect a 
All of this 


given countershaft larness 
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THE HANS RENOLD WORKS FROM THI 


work is standard in shape and size, so 
that individual pieces can be used at any 
point desired throughout the entire plant 
This unique feature is extended to shelv 


ing brackets, sample boards and, in fact, 





YQ 
‘Fa 


oN \ 
\ 
4 ~ Wann 
, Wn 


WAAAAS AAAI 
weeny \ 
Wrens 


= 




















iT r 





lasses of factory equipment; thus 
any particular piece or part of this equip- 


ment is serviceable at any point through 


out the entire plant where such a piece 1s 
equired, It constitutes a carefully worked 
out interchangeable system for the ele 
ments of the factory equipment 

The only department running at the 
time of this writing, February, 1908, 1s 
the automatic machine department. The 
half-tones, Figs. 4 and 5, which we have 
referred to for other items of interest, 
illustrate this department One of the 


noticeable general features is the absence 


ort overthe id ] Its casioned by the use 
of chain drives. In this department are 
located 220 Brown & Sharpe automatic 
forming machines In their erection a 
most interesting record was established. 
\ll of these machines were moved from 
the old factory, about five miles away, to 
the new one, set up and started in opera 
tion during period of five weeks, and 


the labor additional to the machine opera 


tives themselves was two laborers, one 


machinist. In no case 
1d ror 
s| he 


harness-work 


millwright and one 


was any one machine a period 


longer than two days well worked 


out countershaft which we 


have described undoubtedly played an im 
































FIG. 3. INTERIOR OF THE HANS RENOLD WORKS 
va \\\ Re 
Las 
= ‘ fs w 
N 4 - AY . 
se 2 = Ae 
: --- * 
: : 4 _— 
— 4 = : a 
. ¥) > 
E J ~ 
" 7 
i} ‘ 3 A 
} ; ; f oO ff 
As ¢ 
beet , 
Die 
~ Ay 
= at = 
FIG. 4 HE AUTOMATIC MACHINE DEPARTMENT SHOWING LOCATION OF DRIVING MOTORS FIG. 5 





418 


portant part in the establishing of this 
record. ' 

An interesting feature contributing con- 
to the comfort of the foreman 
This is 


siderably 
is the foreman’s office. located 
roughly in the center of the department, 
has a floor raised 18 inches above the level 
of the factory floor and sidewalls made 
of glass. It is practically sound proof, so 
that when a foreman is inside, he is freed 
from distracting factory noises and yet is 
he has an excellent view 


Another point 


so situated that 
of his entire department. 
is that the office is not stationary, but can 
be moved around from place to place at 
will as occasion requires. Other depart- 
ments are being moved as rapidly as pos 


sible, 


tion time 


guarding against loss of produc 
In general the departments are 
arranged that the 
machines can be doubled when 


The two large bays marked for 


being so number of 


business 
requires 


extension on the plan of Fig. 1 are fin 


ished, but as yet are not being used. 


In addition to the standard makes of 


chine tools constitute a large 


they 


which 


portion of their equipment, have 


built 


tions not satisfactorily 


pecial machines for particular opera 
performed by the 
others. In many such cases these special 
tools might be marketable because of their 
peculiar adaptability for some particular 
machine shop operation. Among these are 


cylindrical grinders, ring grinders, re 
straightening machines, 
etc. 


the entire plant and its equipment have 


cessing machines, 


special drop presses The details of 


been worked out with the utmost care and 
precision 


In the Knights Deep mine, near Johan 


nesburg, South Africa, there were installed 


twelve 50-horse-power General Electric 


induction accident 


the 


motors. Through an 


mine was allowed to fill with water, 
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Belt Tire Drive for Turning 
Wheel Journals 





By H. W. Jacoss 


Much can be done by shop foremen and 


skilled mechanics in increasing the useful 


ness, the production capacity, and the 
economy of output, by adapting old ma- 
chines to modern’ requirements, thus 
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ing effect of the tool on the journal is 
avoided, thus making the journal abso- 
lutely true and smooth. The drivers may 


he revolved at a high speed for efficient 


action of the cutting tool instead of 
being limited by the ponderous slow 
ness of the driving wheel lathe. Much 


less power is used as the internal friction 
of the large wheel lathe does not have to 
be overcome. In a shop equipped with 


one of the new powerful machines that 
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DRIVING WHEELS 


avoiding or postponing capital outlay in 
expensive machinery. 


\n example of such a case is shown 
photograph, where 
lathe 


a belt drives the driving 


in the accompanying 


au old driving-wheel has been so 
that 
wheel using the tire as the driven pulley. 


the 


arranged 


The wheels revolve upon the centers, 





BY BELT ON TIRE 

can do a very heavy job of tire turning 
in an hour, the,old wheel lathe need not 
be thrown out, but can be used especially 
on journal-turning work, while the big 
new machine is used exclusively on the 
work which it can most economically per- 
form: turning tires. 

illustration of what 


This is a practical 

















FIG. O 


tors remaining under water for 


When taken out three rf 


er two years 

the motors were rewound in a local re 
pair shop; the others were simply dried 
out and then soaked in oil. Contrary to 
expectation the insulation was found to 
be in excellent condition and the motors 
were put into immediate service, appar 
ent! uninjured 


NTERSH AFT 


DRIVER 


face plates of the 


lathe remaining station 
the 


course 


journal is turned up in 


Vhe 


opposite 


ary, and the 


ordinary way wheels are of 


weighted on the sides from the 


counterbalance so as to give an even rotat 
ing effect 
Several 


this 


advantages are derived from 


arrangement Since the spur gear 


wheel lathe drive is eliminated the chatter- 








FIG. 7 
can be done by a railroad-shop manage- 
ment where interest is taken in the pro- 


cuction cost, and the photograph is of a 
machine so equipped at the Albuquerque, 
N. M., shops of the Atchison, Topeka & 
Santa Fé Railway, under the direction of 


 €.. Seseks, 


there. This railway is one of the leaders 


while master mechanic 


i commercial methods in railroad shops 
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ew lype of Grinding Machine 


The Use of Emery Cloth Belts in a New Way to 


Produce 


Finished Surfaces at a Very Low Cost 





EDITORIAL 


dvent of the disk grinder we 


Until the a 


never dreamed of the amount of work that 


could be performed with a sheet of emery 
cloth when properly supported and driven 
at a high rate of speed, but had always 
considered it as a very convenient form 


in which to have an abrasive material for 


to corners 
id 


inother 


finishing work and getting in 
The disk in 
that respect de- 
velopment, which, though it can be likened 
to the 


emery 


grinder changed our 


a> 


and now comes 


uses 


belts 


other machines in som 
cloth the of 
and performs almost marvelous feats of 


Its work is not confined 


ways, 
in form endless 
grinding 
but 


to any 


class includes castings, forgings or 


almost anything that can be finished by 


grinding, from making drop forgings into 


any required shape to finishing knife 
handles of wood, horn or rubber and 
grinding both the handle and the metal 
mountings at the same time [his has 
been developed by John C. Blevney, of 
Newark, N. J., to the point shown here- 


with. 


One of the plain machines is shown in Fig 


t and consists of a stand or column, three 


pulleys mounted thereon as the patent 
sharp would say and two belts, one of 
leather and the other of emery cloth. The 
leather belt is the shorter and inside the 


other, which runs around the top and bot- 
tom pulleys and is driven by contact with 


the leather belt along the front side and 
around the bottom 
There are several reasons for this ar 


It 


tightened to the desired tension indepen 


rangements of belts allows both to be 


dent of the other; it gives the emery belt 
an opportunity to cool off after the heat 
due to contact with the work; it allows 
any desired cushion to be obtained be 


hind the grinding belt and the cost is less 
for the leather belt than as though it was 
made the full length. 

The tension on the belts is kept uniform 
by the weights at the back and it is also 
possible to give either of the upper pulley 
shafts a slight inclination to offset any 
one side 


be hind 


so that 


tendency of the belt to 
[he belts ri 


run to 


In past a support seen 


the belt and just above the table 
by pressing any piece of work against th 


belt at that point a flat surface is produced 


without any skill on the operator's part 
Where this is to be square or at given 
angle with another surface it is placed on 
the table or in any sart of fixture de 
sired. Regular buffing can be done by re 
moving the table and using the curved 





CORRESPONDENCE 


plate and this has the advantage over most 
buffing wheels of having the emery su 
face thoroughly cushioned 

It will be noticed that the leather belt 
has ridges across its face as can be seet 
at the top of the middle pulley. Thess 
te give what might be called grinding 
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RINDER 


wi 


scratc hing the 


which 1s one rea 


disk 


al 


grinder 


yrous material 


t show! 
‘ . 
l [his 


k e as < 
en o1 ip of middle pulley Ches 
pertorations and depressions are staggered 
so that all portions of the width of th 
It lter pported by t 
solid leath« nd t cushioned lhe 
fference in tl engt] t the bel rece 
the portions coming together to change po 
ion each revolution that every part 
( the riace receives equal and maxi 
mum we getting all the work possibl 

ut of the belt 

Steel belts, perforated in a similar mat 

r to the leathe r belting, are also used for 
work which does not require the cushion 
ing to the same extent as that afforded 
by the leather 

Che em belting made up from 
rolls of emery cloth which can be bought 
trom any large dealer and cut into the 
desired lengths and widths Che emery 
is cleaned from one end for a lap and a 
joint made with glue in the ordinary way 
so that tl st of the abrasive material is 
low and the waste is very little, whil 
the entire surface ts used up in doing 
work 

The st thought is that a belt of emery 
cloth will be torn by a rough point on a 


casting or fe and regular grinders 


rging, 


and buffers have been hired to see if this 
would be the cass But they have never 
been able to get a hole in a belt until it 
wore down from constant use; then the 
hole would be worn and not torn The 
whole secret of the matter is that it is 
practically impossible to get the work 
against the belt hard enough to do any 


damage before the sharp corner has been 


ground away as the belt travels 7000 feet 
a minute 
The idea of running an emery belt over 


support and grinding flat work by press 


ing against it is not new, as that plan is 


being used to polis! the heads on cap 
screws and bolts, but the use of the 
leather belt and the perforations to still 
farther add to the cushioning effect 1s 
different, and the results are both sur 
prising and gratifying. That the cushion 
ing is of real benefit is shown by the 
erinding of such materials as hard rubber 
or the softer metals whi clog an emery 
wheel and usually glaze he materials, 
while with s method the grinding seems 
t b bout leat s with iron or 
» eel 
e 

In addi to plain surface zrinding, 
such as the bottom of flatirons, the sides 
f sledge hammers and similar work, Mr 
4 \ adapted the machine to many 
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done automatically \n example of this 
is shown in Fig. 2 

[his grinds the curved face of the claw 
of a carpenters hammer without any 
guiding on the part of the operator. It 
is the same machine as in Fig. 1, with 
the table removed and the attachment 
shown put into place This is driven 
by a belt from a pulley on the main shaft 
through a worm at the bottom and the 
bevel* gears at the top [his gives the 
proper motion to the hammer-head and 
at the same time moves it across the belt 
to insure even wear, gives a better surface 
to the hammer 

The hammer-head is held in the fixture 
shown at the left on the base, one being 
inserted while the other is being ground, 
and when the grinding is finished the 
operator merely pulls out one fixture and 
slips the next one into place while he 
changes the hammer-heads. Every ham 
mer is exactly alike, and the grinding is 
done in a very short time 

The sides of the same hammer are 
ground in the special machine shown in 
Fig. 2, although this machine can be easily 
adapted to a large variety of double-side 
work. Here the emery belts run horizon 
tally and on edge as seen in the fore 
ground. The hammer-head to be ground 
is just about to be lowered between th« 
belts, and is back of the head which acts 
as a form at the front of the machin 


When tl is frame is lowe red so as to come 
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FIG. 4. MACHINE FOR GRINDING THE ENDS OF SPECIAL DROP FORGINGS 


between the grinding belts, the form at the 
front comes between the curved plates, 
and -as the hammer is pushed forward, 
these move the belts sideways so as to grind 
the hammer to conform to the pattern 


used. The belts are driven by the quarter- 
turn belts on top, allow any adjustment 
desired, and the moving parts carrying the 
hammer-heads are counterweighted so as 
to move easily under the operator’s hand 
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One between the belts finishes 
the sides of a hammer unless it happens 
to be a bad forging. 

Another machine is shown in Fig. 4 
drop 


each 


passage 


which grinds the ends of special 
forgings. This 


with a simple chuck for holding the forg 


has six spindles, 
ings and each spindle is revolved slowly 
by the shaft near the top carrying six 


worms. The whole machine is driven 
from the pulley at the right, the other end 
of this carrying the driving pulley for 
the leather and emery belts, which run 
horizontally on the other side of the ma- 
chine. The worm wheel near the main 


driving belt carries a rope pulley which 
drives the worm-shaft by passing the rop¢ 
over idlers. A crank on this same shaft 
drives the rock-shaft in front, the wheel 
at the left being for turning this by hand 
into any desired position. 

This rock-shaft swings the whole upper 
framework carrying the worm-shaft and 
also, by the cranks at 
move it. across the emery belt, gives a 


each end which 
compound movement which can be made 
to produce about any shape desired. The 
two middle spindles are shown loaded, 
the latches shown in Fig. 5 are lifted so 
that the work spindle can be swung into a 
vertical position, when the the 
top will engage the worm wheel and the 
spindle revolve at the 
ing across the belt and swinging to any 
angle 


worm at 


same time mov 


In this particular case it gives a 











THE 


GRINDER AND 


flat end for a_ slight 
rounding at the edge which was desired 

It will be noticed that the bed of this 
and appears to 
have a great but the 


work head, if it can be so called, is coun- 


perfectly except 


machine is very narrow 


overhang, whole 
terweighted by a rope and weight so that 
the whole head is practically floating and 


the weight does not come on the bed at 
ll. This machine takes special forgings 
right from the trimming dies, after the 


lrop hammer flash has been cut off and 
nishes the ends to the desired shape at 
he rate of 400 an hour. 

The bearing at the left of the bed car- 
ies the outer belt-pulley shaft and, as 
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will be seen, can be adjusted very easily 


direction [The worms shown in 


cast in 


in any 
detail in 
bolted together 


Fig. 5 halves and 


are 


yn. the 


worm-shaft and th 


themselves are cast ina two 


wheels 


worm 








FIG. 5. DETAILS OF THE DRIVING MECHANISM 
part flask, which accounts for their bei 
tapered instead of the usual shape. Whil 


the tooth action in such a case might be a 
bugbear to a gear-tooth expert, it must b 
that not 


machinery, and 


this 1s 
that it is 
make some classes of machinery too well 
The the 
ing belt is regulated by the tension of th: 


remembered precision 


very casy t 


pressure of work on the grind 


spring pulling down the lever which cen 
ters the work spindle when in the grind 
ing position. 


Altog. the r 


these are very interestin 
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Attachment for Grinding Automo- 
bile Cylinders 


[he Thompson Grinder Company, 
Springtield, Ohno, building a new at- 
tachment for its universal grinders 
which is finding favor in shops where 
automobile cylinders are part of the 
product 

A special grinding head is put on the 


which has plenty of metal to 

and which supports the 

hardened tool-steel spindle close up to the 
I I 

Che 


able so as to take up all wear 


machine, 
insure stiffness 


wheel spindle bearings are adjust- 


and in- 
sure the wheel running true and without 
jump in the bearing. A 
ised for driving the spindle 


the 


any tendency t 
cou 
and 1s kept tight by 

The cylinder to be 


rel belt is 
idler shown 
ground is held in 


the hollow chuck or spindle shown at the 


left of Fig. 1, being supported by the 
flange which fastens it to the crank case 
of the engine bolted to the larger flange 


shown in front of 


larger flange 


the cylinder. This 
the end of the hol- 
and is 


hts into 


low spindle as shown in Fig. 2, 


held in place by the four bolts shown. 
This method of holding the cylinder re- 
moves all chances of springing as would 
be the case in clamping it between chuck 
jaws and should leave a very true bore 
when removed from the chuck. 














THE WORK 


machines and the grinding principle which 

they represent is sure to attract wide 

spread attenticn Yr. &. © 
The fourth Int ional Automobil 


Exposition is to be held in Budapest 


Hungary, during the month of May, 1908 
this exposition will p ss especial in 
terest to Americar utomobile and gr! 
cultural-machinet N ters. J pre 

dent of the proposed exposition particu 
larly requests tl Americat lanuf; 

turers take part and exhibit any automo- 
bile agricultural machinery that they may 
be able to supply to progressive farmers in 


Hungary 


GRINDING THI 


CYLINDER 


[he hollow spindle runs in very large 


bearings which insure the cylinders be- 
ing driven in a true circle, and are large 
enough to absorb vibration. The hale 
in the spindle is 10 inches in diameter, 


and the cylinder being ground is 5% x 11 


iiches. The work is driven by the gear 
aud pinion shown 
P s | yas ( } 
f wat vitl i ttacl it if desired 
‘ tl egul grinder 
ry ] tl ent tor grinding 
pistons, pist 1 rank-shafts and 
ther similar grinding the machine 
can be kept tinually ipied in any 
shop dot this class of work 
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The Time Required for Machine Work—I 


Examples of Automatic Screw-machine Work That Help 
in Estimating or in Selecting the Best Types of Machines 





B Y 


[he finishing of cylindrical work by 
grinding is subject to so many misunder 
tandings that it seems best to first try 
ind clear away some of these before giv 
ing any examples of the work 

[ cannot do better in this respect than 
10 quote a paragraph from a recent letter 
of Charles H. Norton who has done much 
to promote grinding as an economical pro 
cess He Says 

‘The grinding machine in itself, with 
out the aid of the lathe man, is not an 


FRE D 


H. 


it is on the total turning and grinding 
time that the real economy depends. In 
fact the economy of the process comes 
from a saving in the turning and unless 
this is made, finishing by grinding may be- 
come an expense instead of an economy. 
[rue it gives an accuracy in roundness 
that is ahead of any turning process, but it 
is not economy to have this an additional 
expense when it can be had at the same or 
at a lower cost than turning in the old 


Way. 


COLVIN 


like a broach than a piece to be ground 
and even rougher than we _ formerly 
turned for a roughing cut because our 
lathes would not stand it, but this is the 
only way to get economical results with 
the heavy grinding machines of today. 
Shut your eyes to all the former notions, 
turn the stock to within from 1/64 to 
3/64 inch and with a feed of 1/16 
to % of an inch per revolution, practically 
8 or a 16 threads per inch, and you are 
toward economical 


on the right road 


erinding 












































economy and our grinding machine, be So the first step in using a grinder eco 
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ing made especially with a view to saving 
lathe work, is more expensive than the 
old line of grinding machines have been 
when the aim was simply to grind the 
surface after it had been acctrately turned 
We cannot separate the grinding from the 
We therefore 


publishing grinding 


turning and show economy 
fee] diffident about 
times without each time publishing with it 
very long article telling how to turn 
work. Where we have been able to get 
ir friends to turn their work in an eco 
nomical way suitable for grinding with 
ur machines we have been able to show 
great economy.” 
In the examples shown with this the 


turning time is given whenever possible as 


EXAMPLES OF CYLINDRICAL GRINDING 


nomically is to learn how to turn work 
that is to be finished in that way. We 
must forget the old way of turning pieces 
with a smoothing cut to within 0.01 inch 
or less, and then finishing by grinding 
with a light grinder that would not stand 
any kind of a cut without springing. This 
was when finishing by grinding was an 
expense that was endured because of the 
greater accuracy. But this is no longer 
necessary and cannot be afforded if we 
ire to compete with others who are tak 
ing advantage of the newer methods and 
heavier grinding machines that are now 
yn the market 

It seems almost a heresy to leave work 
for grinding so rough that it looks more 


So that if the time given in the fol 
lowing examples seems short, don’t look 
wise and think it can’t be done until you 
try it with the proper preliminary turning 
and remember that the turning time must 
be much less than if you finished entirely 
in the lathe, or there is no advantage i 
the grinding method except the greater ac 
curacy obtained 

The first example is 
from cold-rolled steel stock where only 


plain grinding 
0.018 inch was removed so that no turning 
was necessary. The wheel used was a 24 
inch combination grit of L grade and 15 
pieces were ground in 44 minutes 

The next example was turned to close! 
limits than is desirable for economy a1 
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can be seen from the sketch The ma 


|, stock 1 


inch ¢ 


terial is 0.30 carb n stee 
0.018 inch, the wheel 24 
I2 pieces were groun 


150 minutes, or 12% minutes each, but a 


i Lm 


ds good a test as the 


single piece is not 


average oO! a lot 


\ similar piece ts sl 


owl 
s als low-carbon steel. The s 

moved was only 0.015 inch in this case 
The same wheel is used Che limit on 
bearings was 0.0005 inch only; 25 pieces 
were g nd in 505 minutes or 201/5 min 


es each as an average 


[he rest of 


the examples show the tur 





Ing which it will be seen is very low 
decided a 


omy can be effected over usual practice 


time, 


indeed and shows where a 


Fig. 4 was rough turned in one cut (th 
being to scale is a littl 
but 
show that this is easily possible) leaving 
The 
was 60 feet per minute with a feed of 1 
ind 


Then the ends were 


sketches not 


fusing in this, the diameters 


3/64 inch for grinding turning speed 


16 


the turning tim 


inch per revolution 
was only 20 minutes 


squared up, oil grooves cut and shoulders 
1 kk 50 minutes more. Thi 
40 
kind 
total 


piece was 100 to IIO minutes 


nished, which tov 


grinding averaged from 30 to minutes, 


but single piecc of this has beer 


done in 18 minutes The time pet 





Fig. 5 is another example of the sam 
kind which was rough turned in one cut 
</ as to leave 2 O04 inch of stock for fin 


at 65 feet per minute 


eIng turned 


with feed of ‘sg inch per revolution 


Turning time was 15 minutes. The squar 
finishing of shoulders 
took 45 
averaged to take 

a single piece has been 


Phe 


ends, 
thread 


up of the 


and cutting of minutes 


The 


minutes, 


grinding 


30 to 10 
although 


done in 14 minutes. total time was 


90 to 1000 minutes 


last example is somewhat similar 


to Fig. 4, but is shorter so that it takes 
ess time to go over it [his was rough 
turned in two cuts, leaving only 1/32 


Turning time 20 minutes 


, 
to grind 


were squared, shoulders finished and oil 


grooves cut in 25 minutes. Grinding time 


18 to 22 minutes. Hers parts 4 and C 


vere ground to limits of 0.0005 inch and 
B and D to ooo! inch, while all lengths 
re to gage The total time on pk s 





the wo 


examples shown 


furnished by the Norton 
panv, Worcester, Mass 


1 
with this wer 


Grinding C 





Thi 
comotives) from 


“sa} 


hinery exports (not includu 
the United States 
$2,619,237 


2 


mac 





7 rant 


a during 19 








is the turning time is not known we « 

not compare the total cost of finishing 
with the other piec The limits of a 
curacy are very close on some parts as 
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The Automatic vs. the Hand 
Lathe 


I ( ly ead in Englan 
‘ I ailt ¢ S r engineers 
paper entitled “Modern Machinery , 
ts Future Developme: utline « 
whi ppeared on page 404 of AMEr 


i i 

b tries to show by m f curv 
ind examples that it is cheaper to prod 
large work on thi nd machine tl 
2utomatics He <« Is that th t 
matic has be cd ped n ; 
he future tenden \\ t \ 
powerful, non-a latic machines tf 
roughing t wi nd tl nisl 
done on grindin ines 

Uptil recently the grinding m rT 

een considered Py I Xurs 

t evel it its present s I ity 
do not think it s] 
every class of work on t grinding m 


chine 


Not that t] actual cost rf grind 


ng is too high t one has to consider that 
sufficient grinding machines would have t 
be kept to comply with the increased dé 
mand \ certain amount of time would 
be lost in taking the work from one m 
hine to another, besides the extra setting 


up to be done in thi 
Therefore | 
nish for a certain class of w 
the auto 


to be 


ybtained in the hand machine or 


matic, there is no advantag« gained 


by finishing that wor grinding 


machine 


N w toc msidet whether the iutomatK« 
Is a money saver or not. When picking 
out work for the automatic, there are 


several points to be taken int 
28 The 
I The 


¢ on 


chief of these are 
amount of m 


the piece; 2. Tl 


special ls, 1f any, will be requ 1 to 
the work to the b lvant 5. Wi 
hese special tools ¢ in tor the ( 
job at a future date, or is the shape of t 
piece f work likely to be changed? ¢ 
Is the design suffici y standard that 
quantity of the pieces ld I 

ne time for stock 

With regard to t st point, there 1 
pr ybably more ( t be gail d 

¢ tomatic wher pe of the pie 
f work to be ma l is hat t 
total time requit hi ¢ is rather 
long For example, suppose on a large 
piece of work the tot e for machining 
is only a few minutes en providing th 
quantity is not great, it would be cheaper 


( b] t it 1s best to have 
the t 1 est manner, so as 
¢ h fi p b] but if 
it is gl t e only a_ temporary 
shape | d bt about it pe 
ng changed, tl j stihable t nake 
t} tool cheap possible, sacrific 
ine a little tim each piece rather than 
making expensive tool I will now en 
deay to show how, in my opinidn, au 
tomatic ! 1 do save money, provided 
thev at [ d op ted properly 

COMPARING OPERATIONS 
| comn ( ( Wi take the ( np 
ti\ yperat t be gone through in set 
ting nd machine and an automatic 
rew ine. [Lhe operations of putting in 
tl ( ] neg d b r st ck are 
t tl 1 ( e! Si‘ his is 
ilso g to p g and adjust 
ing tl in tu n cr slide 
Now ( liffer I I i ma 
chit ! I dju e stops to set 
slid t t there ar ist 
ib] Cc 1 t l l Id 1 I ike 
he pP ve t ( the 
stops | d Now me 
tl I GC I ‘ t latic ve the 
har I Init Whil { perator f the 
t { hine, | his 
t g working; as 
< ng | has six ni - nder his 
supervisi ly one-six hi put 1s 
top] poral whi in t se of 
the nd-t hine p t the whol f 
his ty topped while setting up his 
machi é gal i! itomatic ma 
chines nv class of work, the element 


» t next for the 1 e and 
, ¢ ] ol 
ires ( i tog ( As 
{ ra or 
, ] ‘ st t\ ? T 
ct I ( ] ] —P Ss to if 
required, and 
I ive them 
\ t ‘ tT)! } 
\ ( | up 





















































\\ ize 
S p nds 
¢ f ing 
Ing 
{ | eX iple, 
( vn in Fig to 7 
f \ 10 WV be 

{) | \ ild r¢ 
rae 5 1 p ) en 
imp t p I that 
t ‘ king 0 as 

1 , , 
\ il ( 1) ids 
t ! machining on 

With ar xperienced opera 

c ke g WI] | 

( is nearly hed 









put of the machines, for the obvious rea 
son that the automatic machine is in ac 


tive operation continually, losing no time 


from actual cutting if the operator goes 
away and leaves his machines for a few 
minutes 

An automatic operated by a medium 
priced man can do high-class, accurate 
work that on an ordinary engine lathe 
would require a fine mechanic receiving 
the highest pay; and the automatic oper 
ator can care for six machines, which are 


equal to more than twice that number of 


high-priced men, at a less cost than one 


such man 


Wuat Actua Figures SHOW 

To take actual figures from working 
conditions, let me refer again to Figs. 1 
to 7. The piece shown on Fig. I is made 
from 0.20 carbon — stock Notice the 
amount of work on this piece, the time for 
making on the automatic being 60 minutes 
Take the wage of a well experienced oper 
ator to be 30 cents per hour, on the un 
derstanding that he can operate five ma 
chines. Suppose he has a boy to help him 
who would receive 15 cents per hour; 
the actual labor cost for running five ma 
chines would be 45 cents per hour, or 49 
cents per hour per machine Now tak 
the hand machine and assume the oper 
ator to receive the same wage as the au 
tomatic operator (30 cents per hour); 


can you imagine him making this piece 


for 9 cents, or in 18 minutes? Thus for 
a hand-machine operator to compete with 
an automatic operator he has got to pro 
duce the same work in three-tenths of the 
time it takes to do it on the automatic 
Following are the times for producing 
the pieces shown; also the time the hand 
machine operator would have to mak 
them in to compete with the automatic 


Necessary hand 


Actual machine time 
tutomatic to compete with 
time automatic, 

Fig Min Min 
1 60 1x 
2 +) 12 
3 13 
4 4) 12 
5 | 4 
6 2 q 
7 3 ” 

These times re taken from actual 

working conditions of Cleveland auto 


matics, and are not merely catal 


g@ tgures 


It will be noticed that the necessary hand 


machine time in each case is three-tenths 
of the automatic time: I think I am not 
Saying too much in stating that it is pra 


to produce these pieces 


tically impossibl 


in much less time than that given for th 


automatics. In each case also these times 
are for finished pieces; were these to b 
ground, the times would be somewhat 
lower, as no finishing cuts need be taken 


From the above we can’see that the hand 


machine operator has got to do some 
wonderfully rapid work to beat the auto 
matic. Al a man could not operate 

large a machine as would be required t 
produce these pieces as easily and quickly 
as an automatic, for all the working part 
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would be heavy and cumbersome, making 
it somewhat of a strain on the operator 
every time he moved his slides. Combina 
tions can also be worked on the automatic, 
such as forming and drilling at the same 
time, er other operations arranged so as 
to finish two simultaneously. On _ the 
present-day large automatics, bars weigh- 
ing up to 1000 pounds can be handled 
with almost as much ease as small bars 


Where 


ne man can look after and run five ma 


weighing only 10 or 20 pounds 


chines, the duties of the manager become 


lighter; if hand machines were employed, 


would probably take more than ten 


C 


nve 


men to do the same work of thesé 
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FIG.3 Material © Carbon Stock 
WORK FOR THE Al 
automatics, and, consequently, the man 
er or superintendent would have to look 


compare prices of the automatics and the 


hand machines \ 44-inch automatic 
would cost about $1750; allowing, say, $250 


for special tools (which is probably more 
han would be required), a batch of six 


¢ 
t 


niachines would cost $12,000. Six hand ma 


chines with complete sets of tools to 
handle 4'4-inch bars would cost about the 
same price as the automatics Che labor 


cost for running the six automatics would 


be $4.50 per day (man, $3; 


r - 
boy, $1.50). 


\ssuming 300 working days in a year, 


total labor cost for one vear would be 
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$1350. Six men for hand machines, eacl 
earning, sav, $3 per day, would cost $5400 
for a year’s work. Giving the hand ma- 
chine the benefit of the doubt, and assum- 
ing that it will turn out as much work 
as an automatic (which is very doubtful), 
the gain in labor of the automatic would 


be $4050. Therefore, in three years 2 


batch of six machines would pay for 
themselves. But on the information of 
managers of large concerns, besides per- 
sonal observations, I consider that a group 
of automatics under a well experienced 
operator are worth at least twice the same 
number of hand machines. We could 
even allow $s00 off the saving of the auto 
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FIG.4 Material .50 Carbon Stock 


Me 
Pormed sl 
a 
Re / 
} 
Py 3 } 
_ = / 
SV / 
vA 





FIG.5 Material 20 Carbon Stock 
turned . 


FIG,6 Material .20 Carbon Stock 








FIG. 7 Material .20 Carbon Sto k 


rOMATIC MACHINE 


matic for extra expenses and still have 
a good margin of profit 

I think we have here sufficient evidence 
of the money-saving qualities of the au 
tomatic. I can only say again, in con 
clusion, that these particulars are not 
based on catalog figures, but are taken 
from actual facts. With the expenditure 
of a certain amount of forethought, I think 
it can be arranged for the automatics to 
be kept fairly busy all the year round, 
so as to avoid the periods of having non 
productive capital. To withdraw the au 
tomatic from the field of manufacture at 
this stage would be like taking a tel 
phone out of a business house and going 
back to the old messenger system, or 
doing away with the typewriter to use pen 
and ink 
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A New Car-wheel Chill 


For many years it has been customary 
to cast the what 
known as a 


best car wheels in is 


contracting chill, and the one 
successful has been what is 
the This 


an expensive mold, as after the chill has 


in most usc 


known as Barr patent. makes 
been cast it must be bored to the proper 
diameter of the 
sawed on a special machine with a large 
of slots, averaging 98 slots for 
a 33-inch This 


from seven to ten days, and is not only 


wheel and must then be 


number 
wheel sawing requires 
expensive, but also often occasions con 
siderable delay. Each floor of the foundry 
is equipped with about 25 of these chills, 


chill to 


each Car 


as it requires one 

wheel per day, and as the capacity of car 
wheel foundries varies from 150 to 1000 
wheels per day, this means an extremely 
large investment in these chills Then, 
too, the life of these chills is very often 
quite short, especially if the iron is soft 


enough to be easily machined 

The accompanying illustration shows a 
new chill which has been invented by B 
M. Carr, superintendent of machinery at 
the Dickson Car Wheel Company, Hous 
Chis f of 


with l 


consists of a series 


dovetail 


ton, Texas 


segments made ends and 


placed together to form a circle with a 


small facing strip on the face for the pur 
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FIG. I, BUILDING UP THE CHILL 
pose of forming the slot, as well as to re 


Chen an iron ring 
holds 
S lid 


lieve the holes of gas 


is cast around this dovetail, which 
all the 
mold 

In 


the 


segments together into a 


this way it is possible to reduce 
slot to 1/64 


the sawed slots it is 


inch, while with 
to 
inch on account 
As the only 


or 1/32 
almost necessary 
make them at least 3/32 


of the thickness of the saws 
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machine work necessary on this form of 
chill to” bore out 
diameter of the wheel, it reduces both the 
of mold, 


is them to the correct 


delay and the cost eacl and 
seems to advantageous in every way 
Mr. Carr that this is 


longer an experiment, but that these chills 


be 
informs us no 
are being used daily in making 700-pound 
that 


in both time and money 


wheels, and there 1s a great saving 


They are also 





FIG. 2. THE COMPLETED MOLD 
said to make smoother wheels so that 
grinding will be unnecessary, and to retain 
their shape much better than the other 


form of chill 


Burning a New Flange on a 
Double-motor Cylinder 


By Davip WHYTE 
Gasolene-engine cylinders frequently 
break off the flange. Many repair men, 


thinking it is not possible to fx them, 
order a new cylinder at a great expense, 
while if a new flange were burned on simi 
lar to the job described below, a great 
saving be 
and the cylinder be made as serviceable as 


would made in machine work 


a new one 
This particular job on which we burned 


a flange was a double cylinder of 5-inch 
bore. When brought into the shop it had 
scarcely any flange left. As the shock it 


had received broke the flange at every bolt 
hole, the fe was pursued in 
repairing it 

In the first place the 
the shop to 


lowing cours 
cylinder was sent 
the re 

While 


cores 


have 
off 


5-inch 


into machine 


maining of flange cut 
that 


were 


pieces 
done, two 
the cylinder bores, 


The 


as shown in Fig 


was being 
insert in 
shown at AA 
maker than cut a fla 
1; this flange was made 
the 


than the 


made to 


as Fig. 2 pattern- 
ng¢ 

to slip over the 
body 


riginal 


and was ! 4 


to al 


outside of cylinder 


inch thicker one, 
low for machining 


[his 


] irge 


secured a flask 


the 


done, we 


to take 


as shown 


being 
and 
th 


ne 


enough evlinder 


rammed it up, in Fig. 2, with 


425 


flange B in position making the parting at 
the bottom of the flange and keeping the 


parting of the flask an inch apart, as 
shown at C, so as to allow the iron to 
flow off until “the burn took” (to use a 


molder’s phrase). Of course this can easily 
by using an iron rod to feel of— 


the metal 


be felt 


he surface exposed t molten 


until it has softened enough to fuse with 


the liquid iron poured in to form the 


flange 
After ramming up the top and parting it 


in the ordinary way, a hole was cut in the 
cope as shown at ) D, the shape of which 
was such as to allow the rod to be used, 
in feeling of the metal in the cylinder 
Thus we knew when it fused with the 
molten iron Flowers were then cut as 
shown by the dotted lines at FE E, Fig. 3 


Che mold, now being completed, was put 
in the oven and dried. It was taken out 
it casting time and put into a hole al 
eady dug f it and provided with the 
necessary trenches to receive the metal 
that ran through the flowers. The top be 


ing weighted down, we then poured the 
metal in by using ladles holding 100 
pounds of iro1 [Three of these were re- 
quired, one after the other, to fuse the 
casting all around The flowers were 
stopped up one at a time as fast as the 
\ 
j 
FIG.1 
) | 
, | } 
| \" A a +! t 
} iy MAL 
—— Lt, 
= j ‘ il 
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MOLD FOR BURNING ON FLANGES 
part of tl isting opposite them became 
fused 
The next morning the cylinder was sent 
into the machine shop and had the flange 
machined and drilled The entrance of 
the bores was tapered off in the ordinary 
way; this took away all marks of the 
burning. It was then assembled with the 
engine on the automobile and is still run 
ning quite as good as new 
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Drums for Hoisting Engines 


The Sweeps, Bars, Anchors, Spiders, Core Boxes, Etc., Neces- 
sary to Sweep and Build the Molds in Green Sand or Loam 





BY 


| ypes of drums used on hoisting 
engl ire shown by Figs. 1, 4 and Io. 
The other figures give the rigging for 
molding them 

i the most common style and 
ci in sizes up to those having flanges 
four feet in diameter with a body twenty 
four inches across by five feet long. 

| smaller sizes being regular are 

e from standard patterns and need 
no « ent here The larger ones are 
apt to come any old size and require the 
carrying in stock of a number of different 
izes of flange and friction patterns and 
a shor piece if the different sizes of body 
patterns which can be drawn up to any 
lengtl Extra heavy flanges and odd 
diameters of body are made by lagging up 


regular patterns 

lhe overhang at AK, Fig. 1, is made 
wi dry sand cores, and the ring A is 
formed in the pattern except when made 
in green sand; then a short section of 
dry sand core is placed in front of the 
gates which enter two places at point B. 

ven the larger sizes of this type of 
drum can be made in green sand, but 
there is a greater risk of loss and the 
casting 1s bound to weigh more, so as a 


general rule they are molded in dry sand 


In either case the only feature of interest 


is the method of making the cheek part of 
the mold 

rl castings are made in square flasks 
the ek portions of which are made of 
three depths, twelve, six and three inches, 
so that almost any desired length of pat 
tern can be accommodated lhe botton 
pieces e cheek have a strong internal 
Hangs in Fig. 2 on which are placed 
four similar to Fig. 3, the bars E 
tu whi vaggers are hung coming ovet 
the bottom flange within a few inches 
yt yore patter ge 4 These arbors 

. 





are 
rest on the flange in the box and tumble 


~os ar a 


not fastened in any 


ut when the casting is removed from the 
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r. 


way, but simply 


HART 


is shown drum which is 


lig. 4 
made in sizes from eight inches in diam- 


in) 
i>\ 











ING 


eter and six inches in length up to a diam 
eter of twelve feet with a length of nine 
™, : 
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[ 3 
‘ : 
Js | = 
— FIG. 2 
Ss 
FIG. 7 
Ys 
pan ao. 
aA ae + }+}__1 Orn 
Pe “EA. 
™%, ~~ iL | 
NJ FIG. 3 
~ ee = 
ce) ~ A Tt 
/ 
| j 
EEE / 
__i*F 
a 
FIG. 9 ~ 
Lor 
i /¥iG. It 


DRU Ms 


MOLDING 


FOR 


fect. It is made with or without the fric 


jon shown here 


In one shop I worked in we made this 
type of drum without the friction in 
sizes up to two feet diameter and 36 
inches long, core and all in green sand, 
but it is a rather slow job and requires 
a pretty good molder to be any way sure 
of good results 

The larger sizes of this kind of drum 
vary so much that they are generally 


swept up in loam; Figs. 5, 6 and 8 show 


the sweeps used and Fig. 9 gives an idea 


of the arm and hub patterns and the two 
core plates 
Fig. 5 is a peculiar looking sweep and 


could not be removed from the mold were 
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e placed 
Many 
this 


ts L which ar 
Al 
bably 
made in a different way but this is really 


look 


bra k¢ 


it not for the 


in the core formed by loam 


molders would pri want sweep 


the quickest w hough it may un 


handy 
rhe 
job 


has been swept up and 


molding 
the . core 


only speak of on 


When the cheek 
lifted 


i6 in 


away 


the top of the cor: IV is marked off and 
the six bottom cores under D, Fig. 4, are 
made up by using the frame, Fig. 7. In 
threc ot thes res are placed tap ed 
cast-iron guides, as shown at S. 

The lower « plate shown in Fig. 9 
is cast with prickers \V to come between 
each and ever if the spider; three 
staples O by whi it is bolted to the 
upper plate thi les two ec espon 
with S, and 1 s others for g 
purposes 

[his lower plate must be turned bot 
tom up until the bottom spidet s bee 
molded and dried, wl it is turnee vel 
and placed on the six cores previously 
mentioned; then the rest of the core is 
built up on it ipper plate requires 
only one row yrickers, that around the 
outside edge, tht staples P, vent les 
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Some loam was spread over this and a 
grating 1'4 inches thick (partially shown 
A 


at Fig. 11) was rubbed down as at FY. 


double course of bricks was built on the 
outer edge in which were set four down 
gates 

The whole space between the flanges 


was filled with a loam mixture that would 
n burned, two rows of vent 


apa all 


give freely whe 


rods were placed, a few inches rt, 


the way round as at and this portion 
of the mold swept to shape; upper cores 
S 
T | 
J 
r 





upper Y 4. : 
cores J) 1 n the main cor a ho oe , 
and leave ‘ lan Nat surtact for the Xx : a \ \ w 
. \\\ 
covering plat \ \ 
Fig. 10 sI Nh drut 
electric hoist \ t was molded - a 
\ sweep like Fig. 5 rst used wi FIG. 10. DRUM MOLDEI 
_ : 4 os 
e rs \ 
eee \ \ 
=— nN \ 
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be | 
\ 
I 
_-_ —- a 
FI }. ANOTHER STYLE OF DRUM 
e addition of piece 7, Fig. 10, to sweep JL’ were then made to correspond with lV 
e runner shown. When this sweep was Recess M was formed after the sweep 
emoved the four cores were made up had been removed by the block shown in 
s at IV b the is t the piece shown lig. 14, and was secured to the rest of 
hig. 13. Then t leep portions of the the mold by a small arbor with two rods 
old we ff paper ul rags cast in; these rods passed through and 
tter whicl ness of the whole’ were held by four small staples cast at 
wer flan: vas filled with green sand Ff, Fig, 11 
d struck off 1 e parting, level with Gates were cut from runners formed by 
e point by sweep like Fig. 5 7 into both flanges. This core was lifted 
j 1 


four staples as at F, Fig. 11 


two ladles and fill | 
reature t ( 
Industrial Training 
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or so much of 1t as is possible in a reason- 
able time, to the end that a certificate of 
proficiency from a trade school shall fill 
the place which a union card legitimately 
should, and no doubt in most cases does 
fill. That is, there is a demand that the 
school’s certificate shall show that its 
holder is not a claim jumper, but that he 
has worked and earned his right to be 
classified as a journeyman 

I believe that whenever such a school is 
established it will find its most efficient 
allies in these trade unions, for they will 
hold it to its promises to the letter under 
pain of their displeasure, which would 
mean the ostracizing of its graduates. 
Workmen realize more than anyone else 
that learning a trade means working at that 
trade, not merely reading about it nor even 
playing at it with toy models, but really 
working with something of the snap and 
hustle of real life. You cannot persuade 
a man who has served three years to learn 
boilermaking to accept beside him in the 
shop as his equal another man who has 
merely read about boilers for 30 years. 
Nothing but the real thing will do for 
him. 

The fear which labor men seemed to 
hold a year ago that education would 
overcrowd their ranks and lower their 
wages was pretty well taken care of in 
a most vehement speech by a little socialist 
from Brockton, in which he passionately 
demanded trade schools for himself and 
all his relations, and wound up by saying 
that a workingman’s worth lay in what he 
knew, and that after he became educated 
it would be his own fault if he did not 
see to it that the “spoils” were divided 
right. To which: I will add that when 
the laboring man is rationally educated 
he will know enough to know what a 
proper division of the spoils means, that 
is, when the general run of workmen are 
capable of understanding the varied ex 
penses of a business they will be capable 
of seeing how the “spoils” may be fairly 
divided. 

A Vita. IpDEA 

The most vital thought of the whole 
hearing came from a man whose name | 
could not get, though | sat next to him 
all the evening. His point missed fire, so 
to speak, because it came toward the last 
of the evening and because he did not 
elaborate it. To put it in form, it was 
about like this: We will always have 
to be content with something less than 
perfection in man in any stage of life, 
and we will have to be content with less 
than what might be attainable if it were 
not for the fact that a man who is very 
capable in one of the lower things will 
prefer to do one of the higher things even 
if he is less successful. For example, 
we must not expect to obtain very skilled 
machinists so long as there is open ahead 
of them an opportunity for promotion 
They will not stagnate there and do the 
fine work that comes from some cout tries 


where advancement is not so easy. Out 
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of 100 machinists, or men who attempt to 
be machinists, a very few, perhaps three 
1 four, will be found that have the nat- 
ural gift of executive ability that will 
make them foremen. They may not be 
yes who would make the best machinists, 
however. But there are other openings 
than foremanships for men of mechanical 
ability, which do not require that peculiar 
ability which my neighbor of the evening 
said was born in a man and not made. 
The men who can fill foremanships and 
places in stock rooms or in drafting 
rooms, will again find that out of their 
number there will be some who can climb 
higher; and so on till if every man could 
be assured of getting into the right kind 
of work, every place would be automat 
ically filled by a man content to hold it, 
either because he found it a stepping stone 
to something higher or because he had al 
ready found that he could not go higher, 
even though the way and the education 
were open to him. If we expect indus- 
trial contentment, it can only come about 
when every man has an equal chance to 
develop what brains he may have in- 
herited. When a man knows that nothing 
stands in the way of his advance but him 
self, then he has nothing to say, but must 
cover up his defects as best he may 

If a man can once advance to a fore 
manship, or to any stage above that of the 
artisan, then if his ambitions carry him 
farther he will find in any State technical 
schools which will answer his needs. If 
he is capable of earning money above the 
gerade of an artisan in his particular line, 
he will be capable of earning money 


enough to put himself through the school 


CONSENSUS OF OPINION 


(he general consensus of opinion 
among those few who seemed to have 
given the matter thought was that the 
trade school which should give its pupils 
training in the actual handiwork of their 
crafts was all that is needed at present 
In fact it seems to be actually demanded 
by the very men from whom the leaders 
of this movement feared the most. For 
higher technical training these trade 
schools may very well be depended upon 
to fit such of their students as show abil 
ity for any one of the three institutions of 
technical training that are already estab 


lished in Massachusetts. While the ob 


-ject of trade schools would not primarily 


be that of training schools for the 
technical colleges, they would be sure 
to find some boys who, if given a chance, 
would do honor to any school. So far 
as Opinions were expressed at the meeting, 
It seems to be that this was the best way 
to leave the question for which it was 
called 

From all over the State thers seems to 
be a word of progress in the matter of 
the elementary trade schools, slow pro 
gress to be sure; but we must remember 


that this is Massachusetts, not the West, 
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and also that the idea of having these 
schools actually teach trades, not a smat- 
tering of things which might be useful to 
an artisan, but real practical trades, has 
made the problem harder than it would 
have been if the question had been that of 
establishing advanced manual-training 
schools, as the writer feared a year ago. 

Lawrence has the record of appropriat 
ing the first money for this purpose. 
Fitchburg is working along. Worcester 
is waiting for its new mayor to take his 
chair, and from many of the other cities 
word comes of an increasingly hopeful 


attitude toward the matter. 





Economy in Machine Design 





By Srertinc H. BUNNELL 





The ideal in the design of machinery 
according to the books is the “one-horse 
shay” principle; each part must be as 
strong as the rest. In laying out the parts 
of a machine it is planned that each shall 
contain the minimum weight and afford 
the maximum strength. This principle in 
practice must be modified by two consid- 
erations which are not usually taught in 
schools and are often overlooked even by 
draftsmen of experience. 

The first and most important require 
ment is rigidity. A beam of uniform 
strength for a given depth and length 1s 
not as stiff as a beam of equal strength, 
but of the same depth throughout. The de- 
flection of members of a structure may be 
extremely objectionable. This 1s the case 
with steel floor beams intended to sup- 
port plaster ceilings or masonry. Such 
beams must not be loaded to their safe 
limit of strength unless much shorter 
than would be proper for beams of equal 
strength supporting more elastic super- 
structures. The deflection of the longer 
beams would cause cracks in the masonry 
or plaster. In machine-tool design this 
requirement is imperative. In the en- 
deavor to provide sufficient stiffness to 
prevent deflection under the strain of the 
cut, together with sufficient mass to ab- 
sorb vibrations in operation, the weight 
factor has become the ruling one; ma- 
chine tools are frequently purchased on 
the basis of weight with little regard to 
other equally valuable factors 

While in recent years the requirement 
of rigidity has received some measure 
of the attention it deserves, another con- 
dition is almost invariably overlooked by 
designers with purely technical training, 
or at least without direct practical experi- 
ence in estimating costs. This is the de- 
sirability of reducing the cost of the ma- 
chine. The use of structural-steel beams 
is a direct application of this principle 
It is cheaper to roll beams of uniform 
section and therefore of wasteful dimen- 
sions—the beam throughout being of the 
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section required at the point of maximum 
stress—than to shape the beam to give 
throughout. The 
change made years ago from cast mem 


uniform strength 
bers to wrought members did away with 
the production of economical shapes, ex 
cept where a girder or framed member 
is built of elements of uniform sections, 
which can be so varied, in location and in 
their separate dimensions, as to make the 
member as a whole approach the cond 
strength and minimum 

All through the de 


the 


uniform 
throughout 
the 


tion of 
weight 
sign of machine, question of 
cheapness of production is fully as im 
portant as that of strength. In practice 
it is not to build a 


correct apparatus; it 


enough scientifically 


must be built as 
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cheaply as any other production of equal 
merit 

The draftsman of experience can look 
back over his work and readily recall one 
another where his atten 


instance after 


tion has been brought to ingenious 
methods of using cheaper devices which 
good 
By 
has been able to core holes which other 
be drilled; to 


and yet locate the bolted parts relatively 


gave exactly as service aS more ex- 


pensive ones changes in design he 


wise must rough bolts 


use 


one to the other by single dowels or other 


means; to plan so that portions of an ap- 


paratus may be “thrown together” with 


the certainty that they will fit; to simplify 
construction so that no time will be lost 
which a piece must be 


in deciding wa) 





allowing apparently 


] 


placed rather than 


two or three possible locations 

Directly connected with the desirability 
of economical construction is the use of 
commercial or stock sizes wherever pos- 
sible a design 


it is found that certain parts are longer 


Repeatedly in completing 
or wider than can be purchased without 

and special construction. In 
rth while to revise the 


long delay 


such cases it is w 


whole design so that stock material may 
be picked up readily in the market; con 
versely, the designer should look ahead 


as his drawing proceeds and avoid the use 
of materials of impossible or inconvenient 
\ training in the estimating 


fail to of great 


dimensions 


department cannot be 


service to ny draftsman 


Making a Novel Gun-barrel Mandrel 


A Trying Piece of Work That Must Be Very Accurate and 


That Is 


Used 


in a Novel 


Process of Making Gun 


Barrels 





E 


one 


B Y 


[The making of these mandrels is 


vt the most tedious and trying pieces of 
work that an ordinary toolmaker accus 
tomed to good work is usually called upon 
to do. out 


To turn a satisfactory man 


UGENE 


inch in 
each end, both round, 7/16 inch long and 


Ses 


diameter There is a recess at 


0.208 inch in diameter; the portion be 


tween the inches lony, 


13.71 


recesses, 159/32 


is a 12-sided spiral, one turn in 

















drel each operation must be accurately inches and to the dimensions given 
done, and to accomplish this requires a The purpose for which the mandrel is 
clear head and endless patience. The intended necessitates a gradual and uni- 
. 
4 2éx One Turn in-13.71 pete 
: ~ »> a | 
y —— : 
—"- : > 
«1K > 15 ——_ 
- i - 
FIG. I 
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DETAILS CF THE MANDREL AND ITS SUPPORT 
-] : + +h r - - +) 
workmen who have anything to do with form taper to the 12 flat sides, and this 


an order for several of these tools usually 
receive all kinds of 
pertaining to the proper training neces- 
sary to tackle the job; as it takes some 
time for the order to get through, there 
is ample time to 
worked up 

The mandrel seen in Fig. 1 is 
inches long. 


well meant advice 


get a nervous man 
17 21/32 


Beginning at the left, thi 


part 1% inches long is round and 0.225 
*General superintendent, Cleveland Twist 
Drill Company, Cleveland, Ohio. 


taper is limited between 0.0015 and 0.002 


inch in its length. The respective diam- 
eters across the corners and flats must 
be the sam« [These mandrels are to be 
used in the manufacture of 22-caliber 
rifle barrels, and the writer understands 
that the process 1s somewhat as follows 

Over the mandrel is slipped a_ tube 
which it just fits. This is then placed in 


1 pair of specially constructed knuckle 


having in each half a_half-round 


long as the barrel. 


as . 
qayes 


croove as forming 2 


PEC K* 


The 
at each end, fitting close 


round groove of proper diameter. 
dies have plate S 
to the mandrel, to prevent the stock from 
flowing endways. The dies are used in @ 
special all-steel single-acting press which 


exerts about 400 tons pressure on the dies 


} 


wt each flow, 20 being required to com 
plete the operation. The mandrel is then 
withdrawn, leaving a rifled gun barrel. 


Irom this it will be seen that the mandrel 


must of necessity be a very good piece of 


work or it will not pull out Soth the 
taper and the contour must be uniform 
ihe whole length 

[he following method is used to make 
the mandrel 

lool-steel wire of the proper length 
and diameter is chosen, and about 0.005 
inch is rough ground from the outside 
to insure equal hardening all over the 
surface [he pieces are heated in a lead 
bath to the proper heat by the aid of a 
pyrometer and drawn in an oil bath. 
\fter careful straightening they are 
ground up to the exact diameters across 
the corners, and the recesses properly 
located. This grinding, as those familiar 


with this kind of grinding will readily see, 


is in itself a difficult and tedious piece of 


work [he mandrel when leaving the 
grinding machine must be round, of a 
uniform taper and true on the centers 
[The next step is to grind the spiral flat 
sides; this is done in a fixture on a uni- 
versal milling machine, arranged to grind 
the spiral flat sides with an emery wheel 
mounted in the vertical spindle attach- 
ment. The fixture for holding the man- 


The flat part 
aped up flat on top 
milling-machine 


drel was made as follows: 
in Fig. 2 
and an accurate fit 


table, located 


A in was SCI 
on the 


fixed distance from one 
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end. This was held down by three screws, 
and the surface on the bottom of the 
plate <1, was relieved all over except a 
small portion surrounding the = screws. 
The small cast-iron posts B had _ been 
previously drilled, tapped and doweled 
into position; they were curately 


‘ 


scraped so that they could be taken off 


and put on and the alinement remain the 


same. The hole C in these castings had 
been previously roughed out so that the 
alinement would correspond with the cen 


ter line of the index head. The one near- 
est the index head was then put in place 
and fastened; the hole was finished with 
a small boring bar in the vertical attach 
ment swung at right angles so that the 
cent line of the boring bar coincided 
with the center line of the index head 
Then the next one was put in place and in 
turn bored out, and so on until! all had 
been bored with the boring bar in ex 
ctly r ime position This method 


bearing th 


hol S at al 


relation to the 


point 


milling-machine 


arbor that the emery wheel would when 
grinding the mandrel This was then 
carefull ested with a bar 34 inch 1n 
‘ eter accurately ground on cent 

Next et of bushings was made with 
hol » fit the mandrel at the points rep 
resenting their position in_ the xtut 


ground up an accurati 


for the castings B The fixture was then 
taken off the milling machine and the bot 
tom spots scraped so that by accurate 


the taper in plate cor 


half the 


ineasurement 


responded to taper required in 


the mandrel. It was then put back on the 
milling machine and indicated to check 


accuracy of the work This, of 


lea 


alinement 


up the 
es the mandrel slightly out of 
the 


ire of by 


course, 
index-head spindle, 
a small light 
mandrel 
The 


ired up to the 


with 
taken c: 


but this is 


joint which allows the 
freely 


machine 1 


Nniversal 


to turn without 


cramping 


then a 


milling 


proper spiral, an emery wheel placed in 
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will assume the temperature at which ‘t 
will be as the work progresses. The cut 
ence started has to be finished on all 12 
sides before the machine is stopped for 


any length of time, as once the mandrel 


gets out of round it is next to impossible 


cver to get it back again; this happened 


SS 


first 


one by the noon hour prevent- 
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Making Six by Ten Foot 


Drawings 


By H. F. Noyes 


All draftsmen and engineers recognize 
the value of full sized drawings in de- 
Any smaller scale is more or 


signing. 








MAKING LARGE DRAWINGS 


ig the finishing of all of the 12 cuts th 
started. 

Great care and unlimited patience ar 
needed to get a good mandrel; when fin 


ished a glass shows on the corners a faint 


margin, which is the original circle grind 
ing 

lhe inspection is made in the following 
manner \ micrometer is mounted so 
that a pair of rests bring the mandrel in 
the center of the anvil Readings are 
taken around the mandrel at every inch 


less deceptive, and very frequently a pat- 
patterns of a smaller 
scale when it life looks 
different from what was expected of it 
And especially 


tern made from 


appears size so 
that a change is necessary. 
when working on anything new is it de 
sirable to work to full size scale. And on 
a large machine, where there is a good 
deal of detail it is often to 
make a number of drawings when one 
would the 
scale could be used. 


necessary 


answer purpose if a_ suttablk 











} | 
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FIG. 3. THE FINISHED MANDREL FOR RIFLING GUN BARRELS 
the spindle of the vertical attachment and and noted; then the mandrel is drawn Recognizing these facts the Landis 
the mandrel ground up through the micrometer faces to detect Tool Company, of Waynesboro, Penn., 


Great care has to be taken not to hea: 


the work, as it is found that any appre 


amount of heat bows the mandrel 


into the wheel, cutting it too small; a cut 
one-tenth of a thousandth too deep will 


spoil it. It 1s found that before starting 
to cut when the mandrel is anywhere near 
be for a 


the milling-machine spindle 


finished, the machine must run 


t:me so that 


the uniformity of taper. 


any error in 


\ notable of the industrial 


now 


example 
taking place in Mexico is 
packing house 
covering about 20 acres of ground. The 
power used is electric and the machinery 


the recent erection of a 


equipment comprised 45 carloads, 95 per 


cent. of which was of American make 


have built in their drawing room a board 
adapted for drawings six feet high by ten 
feet long. 

lhe board and outfit are illustrated in 
the accompanying photograph. The board 
is supported in a nearly vertical position 
upon two uprights, by ropes which pass 
pulleys to two balance 
As it was not practical to cut 


over grooved 


weights. 
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cut the floor, a platform, light in weight 
so it could be easily moved, was made, 
and this 
work at 


draftsman to easily 


board, when 


the 
top of the 


enabl 5S 
the the 


latter 1s down; and the board can be 
raised high enough that he can as easily 
work at the bottom of the drawing 
Formerly the board was a blackboard, 
and chalk 
But 


curate method, being used for only a few 


was 
this 


used for laying out draw- 


ings was a tedious and inac- 
general lines and little detail could be put 
the board little 


the has 


ins and as a result was 


used Recently, however, board 


been fitted with an adaptation of the ver- 

tical T-square designed by the writer. 
The top of the board is provided with 

which rolls a 


In order 


a straight steel track. upon 


carriage carrying the T-square 
to use the Noyes form of drawing instru- 
if the 7 


ment made, the blade 


the 


urnished 


square was 


sani cross-section as that 


made 


usually with these instruments, 


and the blade was stiffened by a brace. A 
spring balanced roller at the top oi 


the carriage supports 


large 
the instrument and 
latter at any part of the 
llel lines ars ) 


+] ; 


instrument to th 


will balance the 
drawing Long par: 
mpineg 
moving it with the pen- 


vertical blade and 


cil across the board as far as may be 
desired 


With 


I nis] ( d 


this outfit it is practical to make 
assembled scale 
good sized machine, as easily 


pretty and 


accurately as on a regulation board, and 


wondel 1IOw W 


With a full sized 


Since 1s 


got along without it 


position for operating and see how handy 


lever or handle or mechan 
and see just where he 


his hands on the 


ch operating 
ism is going to be, 
will have to reach to put 
different parts 

Another 


drawings, 


advantage is for pattern 
cross-sections 


to the 


particularly for 


of machine beds. These are made 


+ 
a 
oe } 
| 
| | 
ic i 
Lud D 
FIG. I, SECTION THROI 
tternmaker’s shrink rule and he n 


hen readily fit his templets to the drawing 


In order to keep these large drawings 
1 such shape that they can be readily 
andled, studied, or 
frame is like a screen and the 
tacked to that. These screens 
in be readily moved about and thus kept 
for reference until a machine is worked 
ip when the paper is removed and kept 

rolls. Cross-sections of standard ma- 


ines are kept on screens for reference 


worked from, a light 
made, 


rawing 


GH A COLI 
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Pattern for Column 


The making of a pattern for a column 


is not generally a difficult job; but there 
are columns and columns Some are 


shown 


in Fig. 1 is 15 feet long and out of the 
yrdinary in s it is a curve all of 
its length 

[To have made this pattern in the ordi 
nary way would have iled the use of 
comparatively thick staves and therefor 


X «> 
| Z LY 
| j 
? & ‘ 

7 N THROUGH 
( \ B 
materially t e pat 
tern ihe vy Vi 1 this was 
to put full-size | t board in 
order to get the true for of thi Irvé 
required his board was afterward cut 
t to form and used as re board 

for making the loam 
Sections throug! ( a were 


then laid out and marked off to allow for 
7 
eng 


hickness used. 


lumber of 2-incl 
The 


blocks, as shown at a 


internal stiffening and _ fastening 


Fig 
ig 


were 


made to suit These blocks were then 


fastened to the lay-out board, the pattern 


being made in two halves; the two out 


side staves were bent and fitted to the 
blocks. The remaining staves were then 
fitted to these nd to the blocks, Six 
staves being used for each half of the 


pattern. Owing to the length of the col 


umn, it was not 


staves into position 
It will be noticed that the print which 
also forms the fastening piece at th 
A 
aa eee om 


MN PA 
column was built up 
the 


was turned the full 


large end of the 
This 


section by Fig. 2 It 


was made to form shown in 


length and then tapered off at one end 


to receive the staves 

The 
the pattern were put together 
Fig. 1 It 
taking a 


way in which the other parts of 


is shown in 


noticed that beside 


will be 


less amount of lumber it also 


resulted in all the pieces having the grain 


of the wood come in the best positions. 


Fig. 3 shows an_ enlarged section 


roughing tool 


through 4 / t big t which point two 
W ugnt-i4 nds 3X ches were 
bolted togeth« rough the staves 
e out d t ther o1 ins 
‘ ae kept : 


1 le in e al 5 
t oT g ‘ milling cutter d 
with 1 dvocate of a roug 
ing ishing whe jut | would ad- 
Vis T nd rdet \\ 1 tl ? 
Mi Abb t pecines To! I yning | 
wi d o down int the twenti I 
erit inst f forty make the grace 
rt Dp \l instead of K L] 1 
ing wh I would select according 
S I wor! ) d making S 
) consistency with r 
quirement f cutter | hav et t 
whet \l wheel did ive ¢ 
res | raene | te it nbit ed 
wit tne p pei rit 
\ prop pecificatior grit 
temper 11 lering will give such re ts 
york that the wheel will 
il tseil | til ot weal iway 
Taste! thar b t necessary t 
eep « if it do not k p clean it 
will t do ‘ mount of work it ought 
I (areas work should nevel be pre- 
ented to an emery wheel, and | am as 


that we are dealing with cleaned 


work only \ whe hat does not clean 
itself, but becomes glazed is too hard or 
the combination of grit and temper are 
not proper \ proper combination of tl 
two and our troubles from heati 
burning become minimized 

loo few of us give the emervy-wheel 


stion its due consideration 


que But there 
is ju 1uch room for a profitable se- 
lection em in our machine-tool 


equipment or the methods we employ in 


uning Operations By giving this 


study I was able to do a 


certain class of work in just one-third 
and also re- 


care 


ly taken 


ng the operator of the extrem 


burning \s it had been taking his 

hol] 7 , "mf 13] cae h: 
whotk ime ¢ ca readily see what a 
aving there was in wages as well as to 
be able to deliver t work promptly and 


tion the machines using 


these too he results to be attained in 
this line are surprising and in nearly all 
shops that have come within my scope, 
little or no attention was given it. Those 
who have not given it much thought will 
be well repaid by doing so and meet with 
pleasing results. You will then be able 


to grind on the side of the best 


cutters and 


wheel 


adapted to the torm of your 


get the results you ar woking for in 
the time it takes. One wheel will not do 
all classes t work any more than a 


would do for finishing in a 
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The Growth of Cast 
by Heating 


By A. E. OQUTERBRIDGE 


While it is pleasing to hear trom time 
to time of new practical applications in the 
mechanical arts of the principles enun 
ciated in the paper entitled “The Mobility 
of Molecules of Cast Iron,” presented 
before the American Institute of Mining 
Engineers in 1904, 1 desire to call the 
attention of your readers to the fact that 


problems of a 
therein to 


there are a number of 


theoretical nature suggested 


which answers have not yet been made. 


[his is not surprising when we realize 


that properly to answer some of these will 


profound mathematical acumen, 
akin to that 


degree by the late Lord Kelvin. 


require 
possessed in so eminent a 
lo illus 
Who will 


nature and extent of the silent 


trate my meaning, let me ask 
detine the 


forces brought into play among. th 


»f ordinary cast 


molecules of a specimen 


iron machined to a size, let us say, of onc 
inch cube and then permanently enlarged 
and cooling, one-eighth 


by heating say 


cross dimension, this 


$0 per 


of an inch in each 


being an increase of approximately 
cent. ? 


We 


the attraction of cohesion among the par 


all know that in order to overcome 


ticles of a cast-iron bar it is necessary to 
subject it to a tensile strain of from 20,- 
000 to 30,000 pounds per square inch, and 


in the case of some specially strong kinds 


of gray cast iron to stresses of consid 
erably more than 40,000 pounds per square 
inch in order to produce rupture. Even 


then we find very little yielding or stretch 
particles, so close is the tie 


Yet, amazing 


ing of the 
that them 
as it may seem, without exerting any ex- 
than that of heat which 


binds together 


terior force other 


has never even approached the point of 


softening the metal, or of plasticity, we 


individual molecule of 


nave caused eacn 


iron tO move apart from its immediate 


neighbor, never to return to its former 
close relationship by any process short of 
remelting the mass 

Close examination under the microscope 
ot polished and etched sections of a bar 
before and after this permanent extension 
proves conclusively that 


has taken place 


the forces of repulsion, of whatever 
nature they may be, have been exerted 
uniformly and continuously on each par 
f metal wherever situated, that is, 

1 e edg rl thy enter OF t 
pl Phe I S of the CX 
Dp d tal is very simil to that of 
the unexpanded | but the inter-molk 
ular spaces are much larger, as might b 
expected, in the case of the expanded bar. 
Can we satisfy ourselves that we fully 
comprehend the nature of the extraordi- 
1 change in bulk of cast iron when 
subjected to alternate heating and cool- 
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ing? 1 confess that the investigations | 
have made on this subject from many 


different points of view have not satisfied 
my mind. They have only enabled me to 
ask a number of questions and perhaps 
The fact 
that the problem was placed squarely be- 
these in- 


to make some shrewd guesses. 


when 
nearly 


fore the scientific world 


vestigations were published five 
years ago, and has not been answered to- 
day, seems to indicate that the nut must 
be a hard one to crack. 

My first question, near the beginning of 
this paper, should appeal not only to the 
the original investi- 

Let us look at it 

the and 


practical man, but to 


gator in pure sciencs 


for a moment from chemist’s 
metallurgsit’s point of view. 

have one of the most 
highly complex alloys. In addition to the 


which comprises over 90 per cent. 


In cast iron we 
1ron, 
of the mass, we have other elements dif- 
fering widely from each other in all their 
characteristics, thus: phosphorus, which 
melts at an exceedingly low temperature ; 
does not melt even 
Again, if we look at 


and carbon, which 
in the electric arc. 
the chemical structure of the metalloids, 
we find that each of the five or more com- 
possesses a differ- 


combined 


ponents of cast iron 
ent “valency,” that is, 


equivalent; thus phosphorus is a tri-valent 


atomic 


element while carbon is a quadri-valent 


element Therefore we have in cast 


iron, as I have said, compounds of the 
most complex character it is possible to 
imagine. 

What living chemist can point out the 
the molecules of 
iron under the 

How many times do these elements 


nature of the dance of 


cast when stimulus of 
heat ? 
change partners before they assume fixed 
relation to each other? 

A still further complication is intro 
duced when we begin to speculate upon 
the possible influence of the pressure of 
oxygen, a bi-valent element, and its com- 
binations with iron, carbon, sulphur, phos- 
This sub- 


phorus, manganese and silicon. 
ject has been a hobby with me for many 
years, and the idea that an alloy like cast 
iron, containing 3 or 4 per cent. of free 
carbon, could have even a trace of oxygen 


was ridiculed; now it is stated by some 


writers that a few thousandths of 1 per 
cent. of oxygen exert a more powerful in- 
tluence upon the metal than ten times the 


quantity of such elements as sulphur or 


phospl 


Hydrogen, a uni-valent element, is now 


mentioned as a component of 


times 

ast iron, exerting a weakening effect 

{ its structure 
In further study of some of the non 
il features of this subject, I would 
ill the singular difference in behavior 
f a thin section of an expanded cast 
when immersed in distilled cold 
iter as compared with a bar of the same 
metal in normal condition when plunged 


water We 


will assume that we 
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have first taken the precaution to weigh 
the specimens accurately on a chemist’s 
balance. The piece which had not been 
expanded when dropped into a_ beaker 
glass of clear distilled water remained 
quiescent; but the expanded section im- 
mediately became covered all over with 
fine “beads of perspiration,’ as some one 
expressed it. Little bubbles of gas ap- 
peared all over the smooth surfaces, grow- 
ing larger and larger until they would 
break away and rise to the surface. The 
lively ebullition continued for about half 
an hour and slowly ceased. On removing 
the piece from the water, drying with a 


cloth and reweighing, it was found to 
have gained considerably in weight. The 
same phenomena were observed when 


pieces of the expanded metal were im- 
mersed in other liquids, such as alcohol, 
benzine, turpentine, etc. 

Again the questions were asked: What 
is the meaning of this bubbling and what 
is this gas? Does it come out of the iron 
or the liquid? 

A little patient investigation enabled me 
to answer these queries satisfactorily to 
myself and others. The bubbles of gas 
were simply plain air absorbed by the 
iron in cooling, the metal having become 
to a certain extent porous owing to the 
pushing apart of the molecules. When 
the expanded bar was dropped into water, 
the pressure of the water on all sides 
drove out the bubbles of air, and water 
seeped into the heart of the casting, not 
through channels or visible air holes, but 
through the whole structure. In order to 
obtain the true specific gravity of the ex- 
panded metal, it was necessary to coat the 
specimen with water-proof lacquer before 
immersing in the water. 

lhe specific gravity of the specimens of 
cast-iron bars that were subjected to in- 
The 


metal 


vestigation ranged from 7.14 to 7.25. 


specific gravity of the expanded 
varied with the amount of expansion; the 
average of a large number of tests was 
about 5.8, though some records were 
below 5 

In cor.ctusion I would say that it is a 
matter of some surprise to me that these 
finely theoretical or non-practical features 
of the discovery have not made, 
ere this, the subject of investigation by 
some of the great institutions of learning, 
such as the Carnegie Research College, 
with its endowment of millions of dollars 
for the prosecution of original scientific 


institution 


been 


similar 
Prof. 


(recently 


research, or other 


Theodore Rich 


named _ by 


Some time ago 
ards, of Harvard 
Owen Wister as one of three great teach 
ers in America), wrote to me stating that 
my discovery of the permanent exhaustion 
of cast iron him the first 
yractical illustration to his new theory of 


had afforded 


| 
the cor - hylits 7 . . 
the compressibility of atoms; but beyond 


this I know of no further use that has 
yet been made in the colleges of the prin- 
ciples announced in tny paper 
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From Our 


Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing- office Methods, Practice and Economy 





WE 


Stops for Locating the 
Table 


Miller 





The sketches show a very 2 0d scheme 
en locating and boring holes on 


In the saddle of the 


slot ° 


for use wl 
the milling machine. 
ior a 
slot 1s 
shown in the table which usually carries 


machine there is a 1 milled 


14-inch bolt; a similar but larger 











Into these 


tripping the feed 


the dogs for 


slots parts A and B are fitted, the essential 


parts being made in correct alinement 
with one another ! carries a I-inch 
micrometer head, and B a_ nurled-head 


h facilitate the set 


micrometer at 


screw which is used to 


the 


The 


ting of any required 


point screw, which is made with a 


' 1 
| nas 


fine thre rounded point and acts 


as an anvil to the micrometer head This 
arrangement is for setting the table where 
the holes are bored in the jig 1 inch or 
less apart and needs no exp tion 


PAY 





FOR 


Standard end-measuring rods can be used 
in getting lengths longer than I inch 
In the front side of 4 and B there are 


fitted and soft soldered in place two hard 


ened buttons C these are used in con 


nection with a r for taking measure 


ments over I inch in length, the vermier 








being in correct position when the sides 
of the jaws are held against the shoul 
dered part of these buttons. The jaws 
| 
=, \ 

A 

, la 
> (e) . b 


——) 








| 
E 

MILLER TABLE 

oi the vernier ike th measurement 


the 
harder? ] - lay { 
“A hardened tape! plug ) 


ot the 


over ball shaped part of the 


ts the spindl 
( arries 


milling machine which 


spring collets, a section of one being 
shown at / 1] llets need no ex 
planation, except that thev carrv all tool 
needed in boring, drilling and reaming 
operations. The re threaded internally 
t the rear for draw-in rod whi 

sses through the spindle of t ulling 

ichine and are clamped | hand 
vheel in the usual w \ ft sk 


USEFUL 


IDEAS 


is torced lL) nN econmiYes a pet 
nent p xture Before start 
ng on of work, DV 1s driven in 
plac light smooth cut is taken 
fi V1 tool held in the milling 
machine vis [his forms a true plac 
tak« rtical measurements from by the 
aid of a hight gage used as shown at 
page 634. A scheme in this connection is 
{ se a trip of tissue paper as a feeler 
between e jaw ft th hight gage and 
Det Micl Cy. Press 





so-called 


interest 


the 


raiting aré very 


differences between 


draftsmet Che only fault I can find in 


hem is that they do not qualify the state 
nents made as to the conditions under 
which the short cuts may be used. How 


tain that some of them, at 


least, would find favor only in a small 
dratting room where the ne man does 
the whole operation of designing, detail- 


Imagine a designer putting a piece of 


tracing 


over his design and tracing 


off one view of a detail from one part of 
layout, then shifting to another portion 
( inothe view and so on, if more 


needed, 


or drawing out another 


the tracing cloth! Anyone who 
has tried this last scheme will surely 
agree that it isn’t the most satisfactory 


doing 


While the designer 1S 
the cheaper men are’ waiting, and 


xt di Signing 10b It isa poor 


detailer who cannot detail the piece ready 


heaper man, the tracer, in 


the same time that the designer takes to 


do the whole thing Che tracer’s time is 
more than offset by the time taken by the 
lesigner in looking after the small details 


as to using standard parts and sizes and 


dabbling with pen and ink. If one man 
s to do it all, I hay till to b hown 
t detailin ( Separate sheet and 
then tracing has a rival, either in time 
r in the satisfaction of having a draw 
ing that b sed in the shop 
It | | my good luck to try the 
short cut both of the above condi 
tior d also to see the practical 1 
+ ‘ “ hie rt C +? 
1 ti f t to spend lo 
¢ ‘ ‘ The man who 
tor the ti in the shop evidently 
lid t \ t liking to the 
yste I try tl hort cut of re 
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$ 
iki raig ines lirst : : Ba : B the tool of o.o1 inch The sleeve C 1s 
cing 8 . Fine Adjustment for Boring Bar | he chal eugaic™e 
SI nd quickest way to make a trac again subdivided by the lines S 1, reducing 
g make all the circles and arcs t the reading to 0.005 inch; the ring 0 
Phe ke t traight lines. How ott On page 525, curren olume, J. F. is subdivided by the lines R1, reducing 
it ess t 1g trom ct pass Hammond rais« query as to the grad the reading to 0.002 inch With thi 
1) \ ient it would be tions on the parts of the attachment de combination, although at the highest an:l 
( p p wit its short ribed on pages 34 nd 345 his lowest point of the eccentric there wil 
d awl d handle for straight lines o1 lly an sight on 1 part; the idea be slight variation, the tool can be set 
nw ehte t the c | li was to add one to the ver to 0.001 inch by the following methods 
( 1 long rp-pointed handle teresting series of D e bars which Assuming that cut has been taken 
’ into thine in reacl While being 11] ted in these pages, b through the hole being bored and it is 
taking t pe straighten Vv 
t the p e d pick up : ¥ | 
li 1 that 1 f hi le was | | 
' w wher ' " i \ | 
i for it. Of cours st acy | 
t_ but the | pel | has fail J | 
; rhe pt Id b cleaned | i \ } - 
quently to get good results e is / 
10 { i loss of time in tha = 
pect. In conclusion let me a Wh | R S 
oO the short kinl : ( 
WI compass \ | 
| ( ral i day ré ] Nitti etl \ lr 
" ging from the compass t Q \ . 
pencl ( J. | \ / Wig | 
Rapti Micl ) " | 
= vs Oo D R rR aa 
. ° e ) 
Packing Off Formed Milling ; t . Save GLa 
° 
Cutters by Hand 
V S Ss 
illustration shows an arbor f Cc 
acking off formed milling cutters so tha {Plan of ¢ ee 
hey v b eround without anging oO 
hei rn v ~ 
Tt cutter 1 I tened to he eccentri 
rbor A bv means of the nut B It is ERNIER FOR MAKING FINE ADJUSTMENTS 
' necessary to enlarge it 0.126 1 eturn 
# the tool to its original position when cut 
4 | _) ting and move the ring O so that the 
H Ta } a | : = , 
VW + | _ Ff WY, ero line |’ correspends to the zero linc 
ial : a =, on sleeve ( then reading in line with 
: ; | the tool, to facilitate which the lines / 
ey are extended along sleeve C, move six 
- f the lines S past line R on ring O. Thi 
result is 0.06 inch travel of the tool. Next 
return ring O to zero, and in line with 
the tool move the line S past one small 
deseribing this attachmet which was in division R1 on ring O The total travel 
e about seven years ago in the shop I of the tool equals 0.062 inch; the line $1 
was then working 1n rtainly was jn line with the tool will now be midway 
eraduated, but only, | ve, by the between two of the lines AI on ring O. 
workman using It \dvancing the line S1 till it coincides 
lo obtair ect spacing detin with the next line Ri will add the re 
| ite movement Of O.OOT In n th Ol, maining o.oo! inch required The total 
is advisable t dd ano I mponent travel of the tool equals 0.063 inch, enlarg 
J to the attachment, namely, a ring O fitted jing the hole 0.126 inch 
vith two plunge ’P and flat spring 0 In the end view of sleeve C can ! 
KY | FF FORMED ( [his spring prevents the ring trom mov seen the relative position of eccentric } 
ing whil ut is being taken, but will with the difference between the divisions 
en p 1 on. the ters of the lath llow it to | noved whet quired, th rentioned by Mr. Hammond The inner 
nd rocked with les whicl fas g |) 1 t riginal t being set of lines R and Rt, representing th 
ened to the arbor 1 ertain position to duced in d eter 0.25 » bring tl ring O being moved equal to a movement 
2 3 prop ] to a tooth of ( r diametet f Ing } » line vith t 0.00 nch on the tool. thus shows the 
e cutte e | distat t is necessary to move sleeve C 
With this tool « tooth is backed off Phe vaacing should b rked off as t any position of the tool for the distance 
nple then t cutter loosened and hown in t sketch, a line equal in required \ good method for marking 
( t th brought into correct posi length to t diameter being divided int ff the ring O and sleeve C would be to 
n in relatior e eccentric center 30 equal parts by the lines RK and S, each make the travel of the tool say 0.32 inch, 
lartford, Conn P.- F. Seta division being equal to a movement on vith the diameter of sleeve and ring 4 
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inches The ring Id t be ke be used on t ling ls gle equal to 29 
off on a slotting machine by attaching the angle of cutter that would cut that deg inutes. Now multiplying by 
pointer to the movable slide and rule depth and produce e des! result 2 g f So gre gi\ 
tu the fixed part of the machine; the ring I thought it best to lay it out on paper is the required angle of cutter which 1 
O could then be marked off in 0.125-inch as at Fig. 2, d4BCD. Li 1B equal to” sulted u 1 degres for which we used 
divisions for the lines R1, the sleev the circumference: f the nurl I then 1 120-deg1 utter \fter that I ha 
similarly being marked off in 0.125-in divided A B into 39 parts which gave me quite a nutber of nurl work out at 
divisions for the lines S and 0.0625-incl the divisions for the number of squares found the method to be correct, but would 
divisions for the lines S l‘rom these intersections I drew 45-degree be pl ed w it is done elsewher 
The tool used fe king will lines which gay the squares Phet \\ Ek J. Birt H 

» be turned slightly several times, as | extended the | E and to / Boston, Mass 
part being marked off will not revolve but which gave me the length of the spiral 
will move in a plane at right angles 1 also the- lead, equal to the circumfet Drilling Fixture for Turret Lathe 
its axis \fter each movement of tl ence. I had to determine the angle of the 
tool for this purpose, the positi ft cutt o | bisected B/ t and drew In Fig 1s louble-ended termina! 
ule used for dividing will need to 5 FA and [A FE, and by extending _ fo e in electrical wor It is made 
verihed befor the next line is 1 ked 


Laying Out a Nurl to be Cut by | , 
a Milling Machine ” | | 


I was once given a job to lay out a 


nurl to be cut by a milling machin 


submit this as I am curious to know how P 
it is done elsewher« 

We had previously had our nurls cut ant 
cutside, so when we received our new E 
milling machine it was up to us to prove 
its value Shortly after the new machine , 








arrived the engraver came to the master 
mechanic and wanted a nurl cut Phe RILLING FIX cE | RRI 
| 
iz 
~ were | 
; Pe A A A | 
IE PIECI RILLE 
os { from brass rod cut off and, the hole for 
* Sess y 11 1] } 
? the wire drilled eccentrically, as shown 
5 . This is done so as to allow more metal 
2 
os k o on one side for the threads in the drilled 
291 
} ¢ hel . . ‘ . 
= KXXKK RG ) d tapped hi through which come 
= ae Fa ‘ 7 ( oa 7 
PSS5. 2525325. E 2 ee = ‘ et-screws for holding the wire in each 
~ oo  \ ° a i? 
~ * x * . . " 4 v . ° o4 " 
< ecererereere y 2 4 ’ > end of t eccentrically drilled hole 
’ Kx SX" e4 eer nee em — ™ } ] } ] } | ] 
: KOOOOX Ss , x) * ihese termi! had to be made in large 
= ‘ at ntitt it essary t rrange 
- ? ¥ - , | 1 , 
; ' ari ne t ppi The | cs f 
Pits. | é p \ 
y thi rig sl big. 2 was 
t esigt f turret lathe It 
’ : 1 ] VW, which ts carried in 
. ] t the tap T end 
f D , : { V/ es t movabk 
I pal W I I tak the 
wn is t wire hole of the 
FIG. 
, r | fitting er the pu to insure 
\ 
{ ew ' t metal being out 
ster mec call ‘ nd kk ‘ j ] mi held ww \ mal 
Say \W ilte aad 1 evel gul if 1 t the } ' et P 
irl \ said. “Well. do 1 ohas " | . nal : ‘ hole for 
u can lo which | replied I s ld 0.099 Incl f l the ter on a 
‘ + try lr] n « c Dp I ( 1 \\ ; 1 t en 
He then gay n old irl le Fic + ws oure teril W } , caged by the 
nall sketcl +] ila onl ' : , f ' ent f ols e the 
small sketch of e Dank S px ig. I N ingl equir iu ‘ ( i or uU 
| 1 j r | | , * ' ; +. . , ; ] thy ~ > ] 
d said he wanted it to hay 39 teeth or ib 0.000 inch, t | ) 0.0495 cel rT illé of the lath >So it will 
| } | } ce . . 
uares on the circumferences, to be pet inch and C J) .028 inch, or the depth bx t Pp s it the spring 
t squares, and the depth of cut to be of cut then 1 tangent angle DB latch and sliding N across the center any 


028 inch He wanted me to find out 0.028 one of the four holes can be brought t 


he lead so he could determine the gears 0.0495 the center of the lathe and there drilled 








120 
and tapped by the lathe operator, who 
then stops his lathe and slides N along 
to the next hole 

By this little fixture one of these ter 


minals can have its four holes drilled and 
tapped in about one minute, and a boy 
the lathe Ecypr. 


Penn 


can operat 
Pittsburg, 


A Babbitting Rig 





We had to babbitt a large number of 
crank and gear cases for automobil 
motors and transmissions.. They are 
solid aluminum castings about five feet 
long and have seven bearings in line with 
each other, in which the crank-shaft and 
transmission shaft rotates 

We commenced to babbitt these bear 
ings in the conventional manner, with a 


long babbitting arbor the full length of the 


supporting it with projecting fins 
the top of the 


collars at each 


case, 
boxes, and put 


end of the 


resting on 
adjustable 


boxes to prevent the babbitt from running 


out. Owing to the inaccessible location 
of the shaft deep in the crank-case and 
the very limited room allowed for the 
babbitt to run around the arbor, 


much 
trouble was experienced in getting a good 
job; when obtained, a great deal of chip 
ping and filing was necessary to trim off 
the surplus babbitt level to the center lin 

To overcome these defects, the rig illus 


trated in Figs. 1, 2 and 3 was made and 


has been working for some time in a 
highly satisfactory manner. Fig. 1 is a 
plan view of the fixture, Fig. 2 a cross 
section, Fig. 3 a view through the center 


of the crank-case with the babbitting fix 
ture in place 


With this rig we pour one box at a time 


standing the crank-case 


his insures the babbitt 


and from the end, 
upright flowing 


all over and brings any defective material 
to the top and end instead of at the main 

wearing surface of the bearing 
The metal is poured through orifice A 
After pouring, the handle B is 
collar C slightly and 
cutting the riser off flush with the end of 
sah 


given ‘ 


jerk, revolving the 











the bearing; the cap screws D. whi 
I 
C 
} | 
D D 1 
0) | 
BABBIT 


automatic 


rING 
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hold the fixture by means of the regular 
stud holes in the crank-case to the bear- 
ing, are then unscrewed and the fixture 
removed and placed on another bearing. 

As the job produced requires no chip- 
ping, filing nor dressing, time and labor 
are saved and no trouble is experienced in 


bearing full of babbitt 


cy ¢ tting a every 
time 


Ossining, N. Y BEN SPARKS 





An Automatic Chuck for a 


Screw Machine 


semi- 
Carroll 


On page 561 there is shown a 


chuck 


cle scribed by 
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Ashley, which appears to be very good for 
the work required of it, that is, holding 
a piece while being operated upon by a 
revolving tool set in the spindle. How- 
ever, it is often required to operate upon 
the opposite end of a piece, that is, the 
end nearest the cut-off tool. So we were 
compelled to devise some sort of a self 
opening or closing chuck that would take 
the piece from the cut-off tool and carry 
it to a second spindle holding a die, drill 
or mill as the case might be. 

Of course this attachment could not be 
used on the type of automatic having a 
turret whose axis is vertical, but on the 
Cleveland automatic turret machine it is a 
saw a machine in 


success. | recently 











\N AUTOMATIC CHUCK 











PLACE 


FIG. 3. THE RIG IN 


| 





RIG 














OR A SCREW MACHINE 
Hungary with this attachment running on 


studs. It making 34-inch studs 
about 4% inches in lengtth, threaded on 


both ends, at the rate of 600 per day of 


was 


ten hours 
The accompanying illustration shows a 


chuck or conveyer which we have de- 
signed for use on a new model Cleveland 
automatic with an adjustable head. The 


ring A is of hardened tool steel and ts 
milled out so as to have a cam effect, as 
at B. The turning of the ring closes the 
jaws C. These jaws bored in: the 
chuck to the same size as the piece to be 
held, and are corrugated. When the 
chuck is empty, the springs D hold back 
the jaws. When the turret advances, the 
jaws pass over the revolving piece while 
At the end of the turret movement 
the piece is cut off. On the slide which 
carries the cut-off tool is a block. As the 
slide advances, the block pushes against 
the bracket E and closes the chuck. The 
plunger F has already been pushed back. 


are 


open 


The turret now recedes, the bar in the 
spindle feeds up ready for the box mill 
or forming tool and the turret indexes. 


[he machine goes through its normal 
operations. The tool in the second spin- 
dle operates on the back end of the piece 
while some other operation is going on on 
A block is attached to the tur- 
ret head so as to engage the 
bracket E at XY just as the turret indexes 
to bring the chuck once more in line with 
off, the 
ring 4 back, opening the jaws and allow- 
the fin- 


the bar 


against 


the being cut and throws 


piece 


ing the plunger F to throw out 


ishe d pi ce 


Berlin, Germany P. O. Dopper. 
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A Drill Jig 


The half-tone, Fig. 4, and the line cuts, 
Figs. 1 and 3, illustrate a style of jig which 
may be of interest to those having a sim 
ilar kind of work to do 

The central jig in Fig. 4 is the 
shown in the line cuts and is for the piec« 
of work shown at Fig. 2 
of brass rod, chamfered, drilled axially 
and cut off in the automatic screw 
chine 


one 
This is a piece 


ma 
In it are to be drilled four holes, 
three spaced as shown, the fourth at 90 
degrees and of a different size. 

The jig may be described as a quadruple 
V-block surrounded by a clamping device 
and drill bushings. Fig. 1, 
is shaped as shown, to hold four pieces of 
work, one in each V. At one end of the 


The body a, 


jig is fastened a stop plate b, against which 
the work abuts 
the body a are fitted the clamping plates 
cc, which are held in position by dowel 
pins dd and also by projecting into the 
body as shown. 

Passing through the center of the body a 


On the two open ends of 


is the clamping 
Its action 
the four 
but not shown, are spiral 


and clamping plates cc, 
bolt e, shown in detail at Fig. 3 
will 
dowel pins d, 
springs which force the clamping plates 
apart when the bolt is loosened. The ar 
rangement of the drill bushings will be 
easily understood by referring to the line 
cuts and half-tone. Each clamping plate 


be apparent. Surrounding 


0) 4 
O (> 
OQ « 

















FIG. | 


rHE 


holds six bushings, while the bushings for 
the fourth hole are located in the body of 
the jig. 

In operation the jig is quickly filled, no 
time being lost in cleaning, as there is no 
place for chips to accumulate, and the four 
pieces are clamped by a turn of the bolt ¢. 
The wrench used in clamping is not shown, 


being of the familiar chuck-wrench style. 
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When the sixteen holes have been drilled, 
the jig is as easily emptied and gives a re 
sult about as near to continuous drilling as 
is possible on this class of work 

The two other jigs in the half-tone are 
for a piece of similar work but of different 
cross-section, the shape being such that a 


rectangular opening is required instead of 


Bolting Down Machine Tools 


[he article on page 957, Vol. 30, Part 2, 
ibout bolting down planers, reminds me 
ot some experience | had on the same 
subject, which is perhaps a little out of the 


uSual run I things 

















FIG. 4. THREE 
a V. In these other pieces the axial hole 
did not extend through but was drilled a 
given depth in each end. One end was 
of course drilled in the automatic, and the 


drilling of the other end was accomplished 
in the jig by means of drill bushings 1n 
+} 





JIG AND THI 

















serted in the plate corresponding to the 
FIG. 2 
ae 
4 a 
FIG. 3 
WORK 
stop plate Fig. 1. This plate was mad 
large enough to cover the whole face of 
the jig body 
[he general arrangement of bushings 


and the appearance of the jigs will be seen 
in the half-ton 
tains 24 bushings, as 


One of these jigs con 
there were six holes 
to drill in each piec: 


Waterville, Conn RAYMOND GRANT. 


DRILL TIGS 
Wi id just had a new automatic screw 
ichine 1 d were laying the founda 

tions, when we found no provision had 

een made for foundation bolts; of course 
the hue and cry was raised, and the 


makers had a d through the 


nad aressing aown 

post the next morning 

Hlowever, we had a pacifying reply from 
them the day following, telling us that 
foundation bolts were quite unnecessary, 
they did not use them themselves on that 
particular machine, and advised us to try 
the machine without holding-down bolts. 

We did so, with the utmost success, for 
we never had the slightest trouble with it 
moving ° 

We should probably have thought no 
more about the subject, had it not been for 
the local tax collector; the authorities 
were evidently hard up for money, and 
taxed every source of income the law al- 


lowed, a certain rate was levied on every 


machine in the shop, the tax man was 


usually pretty keen on each new machine, 


but he appeared to have completely over 
looked our latest addition, but we subse 
quently found that he uld only impos« 

tax or hin eld down by bolts, or 
therwis Well, this was an eye opener, 
nd the nex ve uught we were 
wise enough to s« t it had no holding 
down bolts, in fact from that day very 
few new machines had, planers, millers, 
thes, etc, simply had their own weight 

keep them in place. I fully expected we 
sh d } to take me of them up and 

vy foundation bolts, but it was only on 
ne or tw light machine running at 
high speeds that we had any trouble; in 
one case a small planer, when it had a 
heavy iob bolted to it, seemed t move a 
little at the end of the return stroke, but 
we bolted a pr of angle iron down at 








138 
t yack it should st remain 
ine n held down by bolts 
Some people may say, why not take up 
the bolts of existing machines; well, we 
were advised not to,as we might have been 
accused of evading the law, and perhaps 


have made matters a little uncomfortable, 
at | 


lavor, viz., In some cases 


one argument in our 


it is impossible 


to bolt some machines down, as no means 
is provided by the makers 

It 3 t ual for ( thorities t 
tax each separate machine, but I believe 
they can do so in England; whether it ap 
p to other places I do not know, but 
apart from this if it is unnecessary to 
bolt a machine down, then why do so. It 
saves the expense of laying foundation 
DOItS, the machine can be fixed or fr 


moved without lifting it over the top of 
the projecting bolts, which is a considera 
tion in the case of a three- or four-ton ma 


ere is no crane available, 


where tl 
ds th 
me to suit 


1 
cnine 


machine can be moved at any 
a countershaft, ete 

Judgment must be used as to which ma 
bolted 


medium-sized 


down, and which 


chine hould be 


not: as a rule a machine, 


which is self contained, needs nothing 


weight to keep it in 


more than its own 
place, but machines like long gun lathes, 
or heavy machines which are not. self 


cases a bearing is 


the 


contained, in some 


machine, or 


rest of 





separate from th 
the feed gear might be separate; in such 
cases the machine had better be _ bolted 
down, some light high-speed machinery 
too is as well held down by bolts 
Birmingham, England D. E. D 
A Ball Chuck 
Some time ago you published an articl 


drawings 
for 


chuck The 
I designed and built 


describing a_ ball 
show one which 


holding bottle molds while chipping the 
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cored at B for clearance and at 
half ball D, which is in 
receive the head of the 
bolt / through 


bench and cam-clamping device F 


segment 
C to receive the 
clamping passing down 
the 

Referring to the details of / shown in 
Fig. 3, A’ and B’ 


tions of the upper and lower parts of the 


device, being drilled at C’ for the 


are respectively eleva 


clamp 


\ 
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to make, as the only parts machined are 
dovetail, angle plate and gib clamp. 

CuHauncey T. KEEFER. 
Los Angeles, Cal 


the 





An Expandiag Boring Tool 


shows an expanding 
made for use in the 


illustration 
tool 


The 


boring which I 





D 


en 





=P) 


—_ 

EXPANDING 
ing bolt E and at D’ for a hinge pin. B’ 
is also drilled at E’ to 


which the cam lever G’ 


receive a pin on 
works 

In operation the cam is thrown out and 
the ball tilted or 


the 


revolved to the desired 


position ; cam is then thrown in. As 





G 
—— 
ARRANGEMENT 


DETAILS OF CLAMPING 


hinged to A’, it will be forced 
lock on i: by 
of the cam, drawing A down firmly into 


B’ is 


against the nuts the action 


the cast-iron ring G, which is in turn held 


Chis method 








shoulder. It could also be used advan to the bench by three bolts 
tageously in die work of clamping is quick and effective. H is 
H 
( \ L 
] 
= sod i 
——y © 4 
LZ~D 
| a | 
be - — _ — 7 = 
me oe = 2 " e 
7 - I 4 4 
Pe D° £ 
J ) 5 
\ HUCI 
ig cl ed at n angle plate dovetailed i 1 and held 
angle, wit lf Id in place Fig. 2 1 various positions (as the center of 
1S t il view taken ight angel gravity may change when chucking larger 
wi gle plate, ar Fig. 3 shows or. small molds) by the small gib 
son of the part in detal imp L. 
Referring to Fig. 2 f is pherical Chis chuck is comparatively inexpensive 











Po a 


BORING TOOL 

turret lathe for boring a lot of brass 
bushes 2 inches bore, the holes being 
cored. The shank A is of mild steel, 


turned to fit the turret, threaded 14 
threads per inch; for the nut C the collar 
B is bored a sliding fit over the thread 
The holes for the 
and 


and is case-hardened. 
are % inch diameter 
The cutters are made out of 


cross 


cutters 
each other 
¥%-inch round steel and are cut down to 
the center line, so as to cross each other 
as shown at D. 

After the cutters are 
ened, they are put in place and adjusted 


made and hard 


to a trifle over 2 inches and locked with 
the screw E. They are ground to size in 
a grinding machine and then backed off 


England Jas. WHEELER. 





Inspecting Tools with the Test 
Indicator 


Part 2, 


\t page Vol. 30, Walter 


Gribben says in regard to testing a sur 


773; 
face plate with the indicator described at 
537 that he. thinks that if the plate 


Page 53, 
were uniformly hollowing or a portion of 
sphere, the test indicator 


regardless of what 


true concave 
read the 
portion of the surface it might be applied 
to. I will assure Mr. Gribben that he 1s 
pretty nearly correct. In fact, in no part 
do I claim to find errors on 


would same, 


of my articl 


true surfaces whether straight, concav: 


convex; but the possibilities of finding 


true spherical concave or convex surfac 


plates in existence seem somewhat remot 


to me I will say, however, that in the 
test mentioned above the indicator will not 
only show waviness or winding, as men 


tioned by Mr. Gribben, but any deformity 


of any surface, especially such as may b« 


caused by wear, which are the ones mostly 
test 

In testing the lead of a threaded plug or 
tap, 1f Mr. Gribben will kindly look at 


Fig. 1 of the will 


\umed at in such a 


article in question, he 
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note the ball point of the feeler, or at- riveted in a, while d is riveted in the ¢ \\ ving 
tachment, and realize that when it is of the threaded bar ¢, which is moved in just suthcient 1 ause the right pall 
pushed into the V-groove of the thread it one direction by the nut /, and in the escape, if this 1s not mediately follow 
must stop when it has reached the two other direction by the spring lhe bear by the left pall aping, thet 
sides of the thread; consequently the trans- ing block h is se¢ured by screws to a, and the left pallet 1 eep 
fer of hights at both extremities of the the loose sleeve & makes the tool work right | think this thod of ling 
tap or plug to the hight gage occurs under smoother, as it prevents the end coils of which pallet meshes deeper 1s 
similar conditions, thus showing the error the spring from getting in the screw judging t sound, besides whi 
in the lead, if any. In testing the lead of threads. The large-headed screw m is sound 1 d would not do at all 
very fine threads, of course a V-shaped screwed tight into the end of e, and pri uncle’s clocks, as his places of 
point is required on the feeler, with a vents the nut / from getting run clear off are mi f them very noisy, and it 1s 
slight flat on the nose, to assure a contact and lost. The plate a is slotted to allow impossible to even hi the clock bi 
on the flank of the thread stud d to play back and forth. Fig. 3 to say nothing of trying to draw fn 
Beverly, Mass J. H. Boutet shows the studs d and ¢ before riveting tinctions between recurring sound 
———___—— oe in. The bar e is threaded 40 per inch, and In case I find one pallet meshes de 
Beat Tool for Clock E scapements nut f has 25 divisions, which are read than tl ther, pply tl tool 
against a line drawn on /t (his forms n kig, 2 t t] ir lig 


—Micrometer Nuts for Pen- a micrometer to measure the movement such a w hat the studs and 
dulums § d in thousandths of an inch, although on one side of the wire, while d 














it is not necessary to read thousandths, o1 her sic icrometer n 
\{n uncle of mine has quite a number @"Y other exact division of an inch for toward the si f the cl 
of clocks in various establishments that that matter he deeper p Het is | ted. Now | 
he maintains, and I have occasionally to After the clock is screwed fast to th p the nut until e stu 
overhaul the movements, oil them up and wall, or is permanently placed, I see if “! uignt iat tw 
adjust them One of the difficulties I the clock is “in beat” by taking hold of ‘ sion é ) t 
lightlv bend the w laking n f 
‘ din f el se tl] p 
5 
ne ke tl vol off t vire, afte 
I \ gall t sec vn vallet 
deeper. If the sat e, | appl tool 
CTO! onl S ving it two \ S 
. nd its { ” c nd thie 
° the adjustment f t again. When I 
get pretty lose t deal ondit I 
rease the reading he nut 
! division only after ¢ trial. By repeat 
TAVUNUUNULULUUULU |] jug ele gpg hor agent pony Po 
T T +) at t P lo k will } _ hye ‘ 
—s I never wé rked in a clock hop, it if 
FIG, 2 seems to 1 there ought to be some ight 
mechanics or designers in some 
Why is it that none of the ordinary 
mercial clocks hay micrometer nut on 
: the bottom of the pendulum, and mark 
n the pendulum bob to read against 
\ L nut to be graduated in such a way as 
FIG, 1 ~——_ "—_ te ( lany sé nds pet da ! It 
FIG. 3 ing the rate of going of the clocl t is 
REAT TOOL FOR CLOCK ESCAPEMENTS a comparatively easy thing to do, does t 
equire to be done with any great degre: 
encountered was to get the clocks “in the pendulum bob and moving it over to fir nent, and enables tl t 
beat,” or to adjust things so that the dis- the right so as to allow the right pallet clock pbtain mu ett servi I 1 
tance a, Fig. 1, by which the pallet cleared to escape, and then move the pendulum " ‘’! rse, tl mber of grad 
the top of the scapewheel tooth at the back to its middle position. Of course, mn the nut is determined both b 
end of the pendulum swing was the same the next escape is to take place at ine left finenes f th é ting screw at 
for both pallets. If this is not so, and pallet, so while watching the left pallet by the rapidity wit ch that pat 
one pallet clears more than the other, the closely, I gently tap the pendulum teward P* ndulun ibrates The method cf de 
clock may go, but it is apt to stop under the left, causing it to increase its swing “ rmining this questi to square f 
a very slight provocation. The usual way by successively small amounts, until the "" bet f swings t the pendul 
f performing this adjustment is to bend escape finally takes place at the left pallet, makes in a half hour, multiply this by the 
the “crutch” b, the small wire that con- when I stop tapping the pendulum. Now Comstant 0.00054 nd divide by t 
nects the escapement to the pendulum when the pendulum returns to the right, ber of tl nt d - 
At first I bent this wire with my fingers, the escape may or may not take place at %'*™ I] give the im] f 
or a pair of pliers, but that is an uncertain’ the right pallet. If it does not, it shows *** nds gained lost in 24 hours ! é 
~peration, and I wanted something that the right pallet meshes deeper than the complete turn of the nut. The r 
would bend the wire a definite amount, left. If it does take place it shows the taking the number of beats in a halt hour 
so made the tool shown in Fig. 2 This right pallet is not deeper than the left. In is because that 1 ily determine 
works on the principle of a rail bender or the latter case, I stop the penduluin just direct ne w the movemen S 
shaft straightener, only on a very small before the right escape is to take place, taken apart 1 eaning by multiplyi 
scale. It consists of a sheet-steel plate a and gently tap the pendulum toward the together the num! f teeth in the center 
with the studs / and d: b and ¢ being right, watching the right pallet meanwhile wheel, the s ] ( p 








$40 


tl of 
teeth in the ‘scape pinion and second pin- 


10n 


wheel, and dividing by e number 


In the formula the number of beats 


in an hour, or in a day, might just as 
well be used, but, of course, the constant 
would then have to be different. On a 
one second’s pendulum with an 18 per 
nch screw, the formula figures out that 


nut makes a difference of 


one turn of the 


between 61 and 62 seconds per day im the 
ite of going of the clock. In this case it 
would be safe to graduate the nut into 12 
parts and say one division produced a 
difference of 5 seconds per day in the 
rate, which would not be strictly true, 
but near enough for practical purposes, 
ind much nearer than guessing at it. Or, 
if the nut was large enough in diameter, 
there might be 30 divisions, each one 
producing a difference of 2 seconds per 


day 

Many clocks have inside the case printed 
instructions for regulating the clock, but 
the 


‘f how much to turn the nut to pro 


one that I ever saw gave user any 


1dea 
duce a required result. It seems to me a 
very simple matter to incorporate in these 
result is to be ex- 


‘don turning the nut a stated amount, 


instructions just what 


pec te 
say, for one complete turn, if the maker 
to graduate the nut. 


\ 


does not c 


are 


N WALTER GRIPBEN 


Automatic Lift-out for Punch 
Press 


1 hie 


shells sh 


the accompanying drawings is used in con 


removing device fo1 wn i! 
nection with a compound piercing, blank 
ing and to the 
ished through 
chute into a barrel behind the press. Fig 
1 is a side elevation and shows the device 


In the 


forming die, remove fin 


product and throw it a 


is 


relation to die Fig. 2 shows the 


Ai] 


AUTOMATIC LIFT-OU 
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plan of the finger, and Fig. 3 gives us a [Fixtures for Turning and Facing 


rear view. 

A double lever A pivoted in the stand 
B is connected by a shoe C, slidable on the 
rod D, with a finger E, which rests with 


one side on the die. A stud which carries 
the roller F is fastened into the stand. 
When the rod G, which is attached to 


the rear of the ram is moving upward, 
the shoe C will travel toward the die and 
place the finger underneath the shell S. 
By the end of this movement the cam 
formed end of the finger E will come 
against the roller F, which will swing the 
finger over in a position, as shown in 
dotted lines, taking with it the shell. In 
the middle of the finger is a piece of 
wood which gives the shell the proper di- 
rection to drop it safely into the barrel 





Tool-holder Clamp Bushings 


We have a great number of bushings for 
clamping tool holders in the turrets on 
vertical boring mills. I have these bushings 
bored and reamed on the chucking ma- 
chine to 3% inch, being careful that the 
reamer is cutting very close to size. They 
are then taken to the lathe and finished. 
The pattern number C3-85 is cast on the 
bushing simply to distinguish the casting, 
but I took advantage of it and used it in 
the driver to work 


place of lugs for 
against. 

Fig. 1 is made of machine steel, bored 
and threaded to fit the nose of the lathe 


spindle. It is then turned on the spindle, 





Montreal, Canada. G. K. in the place it works, to the dimensions 
Hole for Spa ner Wrench 
7 
«| —— 
h val . G 3 Knurled 
} s ¢ cy 
os . &§ Se ; 
z J ; | 
> S — lo Me — ‘ 
a4 ig b x 
3 peecnnialy oS acme: 
3: y uy. 
i" le --41¢-9—rach> 
| < 3” > 
yy 
7 ———— — FIG. 2 one 
. The Work 
< 3% ~< |} 
FIG. 1 
- ty — 
I \ 
1\ \ 
». 4 Morse Tape | i oo ov LL l 
L 4 
i‘ B T | ] 
a | | Pwr 
: rhe : | = 
of ¥ = — "0 
et | 3° 
ay 
‘ oe = 
ag, 
F1G 
FIXTURE FOR TURNING CLAMP BUSHINGS 
given on the drawing, after which it ts 
drilled to allow two '%-inch hardened-steel 
pins to be driven, which act as the 
drivers. 
Fig. 2 is a tool-steel plug turned, hard- 
oo. ened and ground with an extra-large cen- 
ter in the nurled end 
Fig. 3 has a body of machine steel with 
the taper turned to fit the center hole in 
the lathe spindle; the front end is bored 
ad to allow the cast-iron bushing A to be a 
FIG. 2 neat fit The outside is turnetl and 
y . . 
}) U 1 J threaded to allow the machine-steel nose 
=) ~ Tol C to be screwed on. The cast-iron bush- 
La ' A ° 
: | F ing A is turned taper about 5 degrees on 
’ E - . . . > ‘ 
i ' : ik mT h the end projecting from the body B, after 
\ < wale} which it is split as shown. The nose C 
ic) i | 9) is screwed in place and bored taper 5 de- 
* y . . 
| 4p |} . \= SZ) | grees and to the size which allows it to 
‘ c : grip A and close it. 
= ~] The plug, Fig. 2, is put in the end of 
ah ——_-— the work X and the work is put on the 
FIG. 3 nose of Fig. 1. The tailstock center is 
then brought up into the center in Fig. 2, 
FOR A PUNCH PRESS which holds it up in place while the hard 
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ened pins in Fig. 2 engage with the letters the parallelism of anything within its For many jobs the device is far ahead 
C3-85 and drive the work, which is turned range as shown in Fig. 7 of verniers for finding out just where you 


’ r , > A ae } Ez” : ¢ — . o we , sj Ss 
to the required diameter. 1 have two The connecting rod can be of various are a nparing large dimension 


’ . 1 j 7 : "7 Hcient } 2 
plugs like Fig. 2, so that the operator can lengths, 12, 18 or 20 inches, making a_ this indicator is an efficient and rapid 
get one piece ready to put in while the handy and accurate device for the testing time saver With the indicator arranged 


ae ° aa ’ , y ye I+ " lve - ' S ¢ */ reat g 5 
other is cutting Fig. 3 is put on the lathe and comparison ot work vages In this is in big. 7 an instantaneous rf iding 1 


3 
for the operation of facing the ends and combination of th indicator it can be noted showing the variation in thou 
boring the relief in the work likened to a comparator; for instance, as sandths 

This does not make the bushings exactly ir Fig. 7, a length gage can be placed be Fig. 3 is the indicat holder for the 
true, but it brings them within the limit tween the plunger point and the opposite lathe, slotter, milling machine, or any tool 
allowed; as the bushing takes the bearing adjusting-screw point and the needle post he small holder can be used in 
on the outside diameter with clearance be- brought to zer small tool posts, or any place with the 
tween hole and stud, the saving of time . 
over the old way, of putting on and off ~ | \ 

a mandrel, means more than the accuracy 


of the old way 
Oil City, Penn E. I. Puipps \ 





A Test Indicator 


| 
} 
Herewith is illustrated a test indicator | (| 


It will be seen by the views shown that 
: - ~ 
the device has a very large number of ap- —_——_—_—_—_——- —— 


plications and it is a simple instrument 





that a good machinist can make; it is a 





fine tool to possess. 


Fig, 1 shows the indicator. It consists 


| 
of a main body with two holes at 
° ™ A 
right angles; a_ plunger in contact — Sct 















































with the short arm of the indicating > > = 
needle; a clamping thumb-screw nut lI 
It will be noticed that the general = 4 —— 
line of plunger motion being in the same IG VA 
axial line as the frame of the indicator, " 
the instrument can be placed readily by 
the eye at right angles to the work that is | 
to be tested, giving a positive right-angu | 
* \ | 
lar motion to the plunger, essential to + J Ls Q 
in indicator for obtaining an accurate ns, Eee saa alae ae 
reading i J = "ee j 
Fig. 2 shows the opposite leg of the \ ) FIG. 4 
esting caliper for calipering or testing EST INDICATO 
pin vertical or horizontal. Fig, 4 shows 
the extension enabling the indicator to be 
used in combination with the surface gage 
Fig. 5. A 12- or 18-inch Starrett surface 
gage used with this indicator makes a 
splendid combination 
( Fig. 6 show the indicator used for test 
| g, or squaring plates on the slotter or 
| | lling machine 
1 = Bri \ F. RATTEK 
| / 
Lj -_ SS — —— 
, eit a | Sulphur as a Lubricant 
i | } hd ? 
| 
j || | 
] he article by A. N. Hammond reminds 
ae ! that sulphur 1 lubricant is used as 
A = 1 last 1 rt for hot guides. I hi 
. 5 ? a seen it used! time n many ships and 
>. ; | | Ce, have mentioned it as a lubricant to se\ 
—— J eral p pl ! hore who have had trouble 
FIG. | = FIG. with hot rings, nly to be sneered at 
My Wher ilpl I wa vailable I have 


r—=7 


4 rude r bear W ust it in the 
= —— powdered form mixed with oil 


4 4 _ J. T - 
TEST INDICATOR New Yor E. A. DIXIEe 
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Press Tools for Hollow Balls 


] propos¢ to show he \\ the S¢ iT mad 


in England, and having introduced some 


method of drawing 


improvements in the 


the cups, special attention is directed to 


No. 3 punch and die which draws and 
trims the cup at one operation | have 
found this a success, but must emphasize 


the importance of all tools being properly 


ground on the universal grinder. li this 


is carried out a perfect ball with clean 


hole is the result. I show full size sec 
tional diagrams of dies for a 1-inch ball; 
all sizes down to inch are made in a 
similar manner; below that size they are 
generally used by jewelers, so will not 
interest the machinist he stock is No 


1@ metal gage, so being rather thick no 


pressure plate is needed for the first oper 


ation as the blank draws without wrink 


ling. The length of cup after passing No 


3 die is exactly 114 inches long; this is 


making the punch 114 inches 
the step a, lIcss 
the metal. It 


degree so that the 


insured by 
from the bottom to 
thickness of 
ground taper 


the 
is turned and 
about 1 
cup will easily drop from the punch P 
on the stroke of th 


return press Che 


Blank 244; dia. 








‘7 
hs 
FIG. 1 
l°ss > 
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Checking Drawings 
——s 

Believing as I do that criticism is 

healthy in all trades, 1 was glad to read 

Mr. Allen’s article on page 

written in a previous 


outlined 


59, which was 
answer to article 


Because the scheme I 


of mine 

| 17 } thi o hat k ne <—- i< 
works well, and anything that does l 
good, also because the checking of draw 
ings is a very important branch of me 


chanical practice, I am tempted to reply 


and further explain few of the points 


to which Mr. Allen takes exception. 
In the first place he asserts that a 
checker should check the figures and not 


the design The exact duties of a checker 


cannot be controlled by any hard and fast 
into consideration 


rules; you have to take 


the grade of man, the type and experience 
of the draftsmen employed, and of course 


the rules of the office. Some firms ar 


content to instal 


] 


a checker who is mere ly 


a good mathematician, with a knowledge of 


projection; in this case, of course, he could 


not be expected to do more than look 
after the accuracy of the figuring and 
method of drawing Other concerns, 
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change on the tracings, as on the draw- 
ing. Very rarely is a radical change of 
after the drawng is 


chief tool 


for 
made, the 
naturally keeps track of all drawings in 
I have 


design called 


since designer 


progress. Another point is, and 


noticed that the more ingenious a man is 
many 


the more pronounced it becomes, 


designers make a very rough drawing, to 
properly check which would be much 


more difficult than to check the tracing. 


As regards submitting drawings to a 
committee after they are finished, would 
it not be expedient to consult those in- 
started, 


the 


drawings are 


f their ideas in 


terested before the 


and get the benctit 


irst pl ice 
Detroit, \lich 


CHARLES I. Howst 





of Steel in Hardening 


Contraction 


Reading the lengthy article “[-xpansion 


and Contraction of Carbon Steel in Hard 
932, I notice that the author 


to lay great stress upon knowledge 


ening,” page 
seems 


f the use of and skill in the manipulation 














L1G 


will be best done 
Bliss’s, al- 


suitable. 


drawing of these cups 


on a long stroke press. I uss 
though no doubt other makes are 


A steel plate is arranged on the top of 


the die shown at bh, Fig. 7; this strips 
the scrap from the punch and_ should 


leave a smooth cup ready for the closing 
dies, and as the cups are all exactly the 
same length and the holes in the finished 
balls are all the i 
advantag« 


After the 


passed through No, 4, in 


same size which 1s a great 
cups are drawn th 
which the top 
dies are of the section, 


and, lastlv, No. 6 


performed on a foot press, 


and bottom 
then No. 5, 


be st 


same 

his opera- 
tion is 
blows art thor 


as several required to 


oughly round the ball 


These tools are intended for balls in 
brass, german silver, copper, ctc., but not 
steel, and annealing must take place after 
each operation. No. 1 may be cut and 
cupped at one operation if a double-action 


press is at hand, No. 2 fed automatically 
by circular feed, No. 3 ditto, Nos. 4 and 5 
foot f{ No. 6 fre 


press, and 
ball is 


in a power or 
ferably in a foot press. Thus 


made from a blank in six 
Sheffield, England eS = 





however, think it necessary to fill the po- of the micrometer for measurements in 
sition with a man who can look at the’ distortion of carbon steel. I agree with 
ox) ja i 
/ : b K 4 
4 , 
< ”; > < i] > < l > 
{ 1 7 = | a 
TTT . 
\ | cs 
FIG. 4 FIG. 5 FIG. ( E1LG.7 
PRESS TOOLS FOR HOLLOW BALLS 
work from a practical point of view, as him upon this point. I also concur in his 
well as a theoretical standpoint; in other opinion that the tempering and tool rooms 


not only shows an 
figuring, but who has worked 


words, a man who 


aptitude for 


in machine shop and drafting room on 


the type of work he has to check. In an 


office where suggestions are invited from 


everyone, would not this checker, when 


going through a drawing, naturally look 


where a drawing might be im 
Also Mr. Allen will readily see 


with 


to see 
proved. 
that a man this experience, con- 
tinually dealing with the design of a num- 
a certain type of 
work, must necessarily become familiar 


with the requirements thereof and there- 


ber of draftsmen on 


fore particularly fitted to suggest im- 
provements. Secondly, Mr. Allen took 
exception to the fact that I check the 
tracings instead of the drawings. I con- 


sider that I have good reason for doing 
this; it is the print from this tracing which 


and 


alk me, 


is issued to the shops therefore I 


am interested in that and instead 


of taking a circuitous route through the 


drawing, I go to the tracing direct. 


‘ent. of the changes called 


Ninety-five per 
f . which 


for are in figures 


are as easy to 


should never be two distinct departments, 
and I consider that the artisan that makes 


the tool ought to be able to do his own 
hardening 
In reference to the action of steel, I 


never found it so varied and peculiar; in 
any case, the treatment is only in getting 
i to the proper heat at which it will tem 
per. I have always made it a practice to 
try a piece of steel to get the heat at which 
it will give the best results in tempering 
and I assure the readers that I never miss 
It is always best to test any brand of steel, 
to be well acquainted with how to handle 
and manipulate it at the exact and lowest 
heat it will temper with the best results 
I have no doubt that the manufacturers of 
carbon steel will tell you the same. I have 


never tried to temper ordinary carbon 


steel with any number of degrees of heat, 


as the writer of the article mentioned 
enumerates. This seems to me a waste 
of time. I have always heated steel at 


the proper, lowest heat it will take a good 
temper, and I have used only good, careful 
common red 


sense 


\hove 


irrespective of 


all, 


any 


tape experience and good 
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judgment are the preéminent factors im all 
cases 

The write 
that 
“plugs that ar¢ 
by at least one-half will almost invariably 


quoted makes the assertion 


“steel does expand.” He also states, 


longer than their diameter 


swell in diameter and shorten in length if 
\nother that 
length and diameter aré¢ 


hardened.” statement is 


“when the nearly 
the 


The statements contradict 


same, it being a cube, both expand.’ 


one another 
seems to me; from my experience it un 
decidedly contracts both ways 

all differ so ma 


that the 


It is that we 
terially, and | 


ist as sincere as I am. In 


Strange 


have no doubt but 


coll 


writer is 
clusion I would state that it seems that 


with some the material grows and 


with some it is the opposite. These ar 


ticles are very interesting and instructiv: 


which we all benefit. I would 
the 


as to actual distortion of 


reading, by 
: 
Teal 


stec l 


be glad to hear from readers 


solid facts 


Louisville, Ky HERMAN I|*LETCHER 





A Circular Forming-cutter 
Problem 


had to make some forming 


] recent \ 
cutters for roughing out some _ pinion 
staffs from the steel wire, the end of the 
staffs to be pointed at 60-degree angle, 


and as the points were used as centers on 
work, they had to be 


finish the 


which to 


pretty nearly right 


The cutters were 2 inches in diameter 








Work - y 
Getes = Dia. - 
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THE CIRCULAR FORMING CUTTER 


and the cutting point was % inch below 
the center of the in order to 
make the points on the work 60 degrees 
had to be 


cutter, so 


the angle on the cutter much 


greater on account of getting below 
center 
I should like to ask your readers if they 
‘an give method for figuring this out? 
The only way I was able to obtain it was 
| 


to lay 


it out on paper to a large scale and 


measure the required angle with a pro 


tractor. As this is a very crude way for 
htaining accurate results, I should like 
to know of a better one. I. G. Owen. 


Indianapolis, Ind. 
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Drilling and Tapping Collars on 
the Lathe 


The line cuts show a fixture for drilling 


nd tapping collars; it needs very little de 


scription. It is cheap make, effective 
and economical in operation, and is used 
P a 
EE — ——— 
fo} 
clear to 
oie ) of ll 
‘ , 4 
40 ( ry i 
] 
< 
' 
Tox Slot 
1 
FIXTURE FOR DRILLING AN \ ING COLLARS 
on a lathe with a rise and fall rest. Vers 
little accuracy need be exercised in its 
making. 
If the lathe has no rise and fall, then the 


the 
lhe 


and is 


A should be right to locate 
‘le central 


distance at 
lathe centers 
tool slide 


fastened in by aid of a fillister-head screw 


with the 


fixture is held in the 


ind any piece of flat 


the slot 


stock that will enter 


and not turn, to form a nut. It 
% economical because no clamping of the 
collar to be drilled is necessary, as gravity 


and the 
position 


weight of the hand will hold it in 
lhe drill and tap are held in the 


lathe chuck, and they will center them 
selves in the work 

Lansing, Mich G. ALLEN 

Removable Bushings 

\ J Bak« r, i his arti ke at pac 10 
presents what hx ills a very satisfactory 
and economical way of. standardizing 
bushings. I do not agree with Mr. Baker 


in making up large quantities of jig bush 


} 


whether they r¢ removable or sta 


tionary for the simple reason 


seldom that one finds two pieces alike, 
nd s it is alwavs advisable and wise 
policy to have the bushings close to thx 
work, any variation in the hight of the 
work would necessitate variation in the 


to counteract it 


443 
length of the bushing, provided the same 
ol pattern could be used for several 
irts, W is frequently the case 
Again, he gives the diameter C of the 
id of the removable bushing, the same 
is the outside diameter D of the liner. 


mistake comes down 


mn the yp of the removable bushing, 
result would be that one could force 
e li bushing out of the jig as well 
is force the removable bushing after it 
voul fore suggest leaving out 
the table the length B of the removable 
bushing and increasing in all instances the 
mete { the head by 1/16 inch 
Ruffalo, N. ¥ Lucian Haas 





The Design of Links 


As I have seen many machine links 
hat give more or less trouble | thought 
might interest me readers to know 
lopted by the Cincinnati 
Planer | pany, Cincinnati, Ohio, after 
several severe.tests with various kinds of 
etal and mstruction 
The link shown in Fig. 2 is a typical 
example of the usual design of such 
links It has the two great faults 
fr being too easily broken if made 
malleable iron, and too easily bent if 


Fig. 1 shows the link 


It consists of a U-shaped sec- 


forged f steel 


dopte 1 


tion and is made of malleable iron. The 
best result were obtained by making the 
metal about 3/16 to inch thick. When 


the metal is much thicker than this it be- 
the interior, and only the 


really 


comes brittle in 


outside shell is malleable iron. By 
making the link of the section shown in 


lig. 1 good metal is obtained throughout, 


FIG. 1 


») OL) 


——_—— J _ Sd 


ri 


TWO TYPES OF LINKS 
link is stiff on 


bracing action of the side 


and at the same time the 


iccount of the 


ribs 

It is undoubtedly true that there is a 
ide bending stress on such links unless 
the studs are supported on both ends 
he section of Fig. 2 has very little re- 
sistance to such a side stress; but with 
the section shown in Fig. 1 the side ribs 
‘ive the link sufficient strength to re- 
ist it. Where the links have a bending 
pressure in any other direction they can 


further stiffened by cross ribs put itn 
Howarp W. Hunt. 
Ohio 


Cincinnati, 
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Positive Stops and Tell Tales 
for Machines 


The accompanying illustration and de- 
scription will serve to illustrate a fixture 
used in a shop in which I was at one time 
employed. The object of the device was 
to provide a positive stop for a series of 
automatic roughing-out machines. These 
machines roughed out pieces from round 
bar stock, which was furnished in lengths 
of about three feet. One man _ had 
charge of 10 or 12 of these machines; 
often when his back was turned one of 
them would cough up the fag end of a 
bar, and then go on cutting air until he 
happened to notice the state of affairs. 
It was to remedy this evil propensity that 
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has a small slotted lug in which is pivoted 
the lifting lever H, which is merely a 
piece of flat steel slotted at one end to 
accommodate the pin in the upper end of 
the plunger G as shown, and spoon-han- 
dled at the other end. J is a part of the 
frame of the machine to which F is fast- 
ened by being driven tightly into a hole 
drilled for its reception. K is a solid 
stop screwed to the machine bed, and car- 
ries an adjustable stop screw L, against 
which the end of the bar A abuts, as will 
be explained later. M is merely a binder 
for L. N is a flat bar of steel carrying an 
adjustable stop screw O and binder P, 
and is pivoted at p to another part of the 
machine frame. The bar N has a notch 
accommodates the end of the 
This lever is pivoted under- 


n which 
lever Q. 
neath the machine, and carries the treadle 








March 19, 1908. 


to rotate, carrying the worm D with it, 
thus causing the worm wheel B and the 
bar A to turn. As A rotated, the 
threads meshing with those in the plun- 
ger G cause it to move forward (to the 
left in the drawing) until the end comes 
in contact with the screw O, pushing it 
back until Q is released from the notch in 
N, which allows the belt shipper to fly 
back, thus stopping the machine. A fresh 


is 


_length of stock having been put in posi- 


tion, the operation was repeated as often 
as desired. By manipulating the stop 
screws L and O it was possible to use 
the stock up to the last piece without 
waste. The lower end of the plunger G 
was chamfered slightly to prevent the 
edges of the keyway in A from catching 
on it as the bar A rotated. The pin g 
merely limited the upward travel of. G. 








the device was designed wire R, which is connected to the belt The device worked like a charm for a 
| ~ 
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POSITIVE STOPS AND TELL TALES FOR MACHINES 
A is a long bar of tool steel, having a_ shipper in the usual manner. The end of long time; the operator could hear the 
thread cut on it from one end to the’ the bar N is rounded slightly at the lower click of the lever when released and thus 


other, of any convenient pitch, and the 
ends turned down to form shoulders and 
This bar has a keyway a cut 
the 


hardened. 
in it to accommodate the key Pb in 
worm wheel B. This worm wheel is sup- 
ported by the bar A and is held between 
the forks cc of the bracket C. The key 
b fits tightly in the worm wheel B, but is 
an easy running fit in the keyway a of the 
bar A. 
the worm D, which is keyed to the shaft 
E, this shaft being a part of the original 
machine. F forging, 
as shown in the sketch, and ac- 


The worm wheel B meshes with 


is a small steel 
shaped 
commodates the plunger G and the lift- 
ing lever H. The plunger G has at its 
lower end an enlargement in which are 
cut screw threads meshing with those of 


the bar A. The forging F is drilled out 


to form a chamber for the spring /, and 


end to afford a hand grip, in case it is 
necessary to stop the machine by hand. 
[he operation of the device is as fol- 
lows: After the bar of stock has been 
placed in the machine and all is in readi- 
ness for ‘work, the lever H is depressed, 
thus raising the plunger G out of engage- 
ment with the bar A, which is then pushed 
back (to the right in the drawing) until 
which has 
cor- 


it banks against the screw L, 


previously been set approximately 


The operator next releases the pres- 
spring J 


rect. 


sure from H, whereupon the 


forces G down upon 4A, bringing them 
into mesh. He next presses down Q 
until he can catch the end of it in the 


notch n of the bar N. This throws the 
belt shipper in the usual manner and 
starts the machine. The shaft E, being 
one of the parts of the machine, begins 





could tell when any of the machines 
stopped, until the company installed next 


machines 


to the roughers some ill-bred 

that were eminently qualified for first 
place in a Fourth of July celebration. 
Then the foreman put in an _ electrical 


attachment similar to the one shown in 
the sketch, consisting of a couple of con- 
tact points SS, a dry cell 7, and a small 
alarm bell U, after which there was no 
more trouble. When the bar N_ was 
pushed into release position, the two con- 
tact points S S came together, thus estab- 
lishing a circuit and ringing the bell, 
which was loud enough to be heard above 
the noise of the machine. One alarm bell 
sufficed for the complete series of rough 
ers, the wiring, cells, etc., being arranged 
as shown in the sketch. F. W. B. 
Chicago, III. 
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Drill Support for Chucking 
Machine 


The accompanying sketch illustrates a 
type of drill steady which we have made 
and adopted for the chucking machines 
and which has given satisfactory results. 
As will be seen, the head carrying the 
various sizes of bushings to suit the drills 
is mounted on a sliding frame, which is 
fastened to the machine bed by means of 
the angular strap shown and the locating 
face on the opposite side, and which can 
be readily moved about to suit the dif- 


ferent lengths of work. The head is also. 


made to slide and is located in position 
at the two finished spots A and locked by 
the spring plunger B, which is operated 
by the hand lever which passes through a 
slot in the front of the frame. When the 
work has been drilled the plunger is re- 
leased, and the head is pushed back to 
the stop at the rear end of the frame, for 
the reaming and facing operations, and is 
then in such a position as to clear the 
reamer and long drill which have just been 
used, standing as it does in the angular 
space between the two tools, and allow- 
ing the turret to be brought up close to 
the work. The dirt and chips are wiped 
off the slide by two felt pads, which ex- 
tend a little over each side, and are held 
in position by the steel plates and screws, 
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Method for Locking Connecting 
Links in the Rims of Split 
Wheels 


In Figs. 1 and 2 is shown a simple and 
positive method for locking the connect- 
ing links in the rims of split wheels. 
The links are shrunk in place in the usual 
manner and with the springs and pins x 
inserted in the links in their proper place. 
When the link reaches the proper depth, 
the pins x are forced out by the spring s 
into the holes & and lock the link in its 
position. To remove the link, force pins 
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Why Planers Should Be Bolted 


Down 


On page 957, Vol. 30, Mr. Norton asks, 
“Why should planers be bolted down?” 
I do not propose getting into an argument 
on the subject, but will say to Mr. Nor- 
ton that while I believe with him that the 
modern planer, resting upon a solid foun 
dation with adjusting arrangements, needs 
no bolts, there are many concerns who 
are obliged to locate their planers on the 
second, third and fourth floors of their 


factories. 
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METHOD FOR LOCKING CONNECTING LINKS IN THE RIMS OF SPLIT WHEELS 




















DRILL SUPPORT FOR TURRET LATHE 


and by tightening these screws the pads 
can be made to spread, when showing 
signs of wear. A portion of the front 
end of the slide is cut away to an in- 
verted V-shape, to allow the chips to fall 
off readily, when the head is brought for- 
ward into position. The drill steady here 
shown is attached to a Brown & Sharpe 
chucking machine. 


Birmingham, England. A. M. Pecx. 


x into the link through holes & and lift 
the link out. 

The thickness T of the link is given by 
the following formula when the area is 
known, 

T= _area ; 
1.5 
The other proportions are based upon the 


unit 7. 


Ansonia, Conn. Benjy. BrowNsTEIN. 


Many times the planer is placed on the 
floor, with no foundation except the floor 
on which it rests. The floors are not 
tlways level and the planer legs need to 
be wedged up to bring the planer ways 
level. These floors are not always firm, 
and there is more or less tremble or jar 
present. If the wedges are not held in 
place by something more than the weight 
of the planer, they are liable to jar out 
When this happens, the planer is sure to 
crawl more or less 

I well remember a row of planers on 
the third floor of the factory where | 
served my apprenticeship. ‘The floor was 
somewhat uneven and we had to pack the 
feet of the planers to bring the table level. 
When the bolts were left out, those plan 
ers would move a quarter of an inch or 
more every time they reversed. One of 
these machines had no holes in the feet, 
and I remember that we used to drive a 
row of nails around the outside of the 
feet to keep the planer from dancing back 
and forth. 

I presume that the planer builders have 
these facts in mind when they send out 
their planers with holes for bolts in the 
feet; although it may not be actually ne 
essary to bolt the planer down. The mo 
mentum of a reversing planer table may 
not always affect the position of the bed 
on the floor, but with some makes of’ 
planers I know it will do so. 


Taunton, Mass Cuas. F. Locan 
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Shorter Life of Machine Tools 


machine tools are familiar 


Makers ot 
with the criticism that comes from users 
\f their tools, especially from shops that 
have long years behind them and where 
the managers in the 
that the newer tools are shorter 
were built 20 to 


have grown gray 
service, 
lived than those which 
40 years ago. And sure enough we often 
find lathes that for 15 
years in fully 


newer high-speed lathes that has 


have been in use 
as good condition as one 
of the 
been running perhaps 5 years. 

But there’s a as the advertising 
and it isn’t in the deteriora- 


reason, 


man puts it; 


tion of either material or workmanship, 
either 
We too often overlook the fact that we 


run much faster 


machinery than 
that the old cutting speed of 16 
and 100, 


feeds 


very 
formerly, 


feet increased to 60 
sometimes that 


re heavier and that we are turning out 


to 20 has 


higher, cuts and 
much more work than ever before for a 
given number of men, of machines and of 


) 
+) 


oor space occupied 

(And this is what wears out the machin 
ery so much faster than before The 
higher speeds tell on the various parts 


such as speed and feed boxes, bearings and 
ways. Gears wear out more quickly as a 
matter of course, and it is clearly to the 
interest of all concerned to have them as 
good as it is possible to make them com- 
mercially, as the failure of a small and in- 
expensive gear may tie up the whole ma- 
chine so as to than if it had 
been made of gold and had kept at work 


cost more 

[hese points are of much more import- 
ance on machine tools than ever before, as 
more is expected of them in every way 
Buytrs should not forget that tools run at 
a high speed are bound to wear out faster 
They must 
the 
creased production will more than make 


than those which run slowly 


decide for themselves whether in- 


up for the decreased length of service, and 
not complain because gears wear out faster 
than they did when speeds were slower. 





Specific Knowledge as an Asset 


It is considered a good principle of 


manufacturing to have the same workman 


do the same job time after time as it re- 
curs. By so doing the workman gains 
much specific knowledge about that par 
ticular work. Do we realize that this 


knowledge is an asset to his employer 


well as to him personally? 
workman 
details of the 


? 
nd the details of the operations th 


re many cases where % 


| 1ere 


more about the tools 


an his 
good workman and 


10b 
that perhaps a set of milling cut 


foreman If he is a 


has performed thi many times, he 


' 
KRIlOWS 
ters intended for some other job is just 


for some operation on the one which 


He knows that such a jig 


is handling 
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or fixture is a little out of true and needs 
few thousandths on one 


knows that by performing 


papering up a 
corner, or he 
such an operation before one which 
might naturally precede it a direct saving 
in time is made These facts, kinks 
they have been called, are an 
him. He produce that 

quickly and more cheaply than probably 
any other man in his department; not be- 


ability but because of 


asset [fo 


can job more 


cause of superior 
specific knowledge. Therefore the recur 


rence of that job has a personal money 


advantage to him, and the fact that he 
can produce it more cheaply and quickly 
is an asset to his emplover. This fact 


should not be overlooked when the time 
comes for laying off men; and a work- 
man should not lose sight of the fact that 
if he changes his place of employment, 
he loses the advantage of what he knows 
about the particular line of work on which 
he has been engaged and must gain knowl 
edge afresh at the place where he is going 
before he can measure up to his former 


efficiency 





Unfortunate Factory Sites 


While the general principles which gov- 
ern the advantages or disadvantages of 
a factory's site are well known, such as 
shipping facilities, proximity to raw ma- 
terial and finished-product markets, nat 


ural advantages, as land, water power, 
etce., and the supply of skilled and un 
skilled labor, still how often do we see 


manufacturing plants erected in locations 
where most of these advantages are want 
Such 


frequently 


unfortunate selections of site 
although 
there are brilliant exceptions. In general, 
wise to discount 


md. 


result in disaster, 


however, it is far from 


these elements 

One of the most important is that of 
labor. Workmen and their families will 
live under the best conditions which they 
If the factory 


a sparsely settled neighbor- 


can obtain for themselves. 
is located in 
hood without having accommodations in 
easy reach, or if the surroundings of the 
towns are purely residential and are there 
fore out of harmony with the life of the 
factory worker, or if the means of trans- 
portation are such that a iong walk must 
he taken from the nearest railway station 
‘r electric-car line, the best labor will not 
be attracted under normal business condi- 
tions [here have been instances where 
heroic efforts have been made along tiie 
lines of industrial betterment in order to 
the living 
In general such effort 


compensate for conditions 
around the plant 
have been dismal failures. It is not wise 


to determine 


because 


upon a factory site merely 
cheap or because it is 
It should 


be selected because of its advantages for 


land is 
ewned by an influential director 


the location of the specific manufacturing 


husiness which is to be carried on, and for 


ison 


no other re 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





THE 
A Lathe with All-geared Head 


The illustrations show two lathes with 
all-geared heads, the one to the left 
with constant-speed pulley drive and that 
to the right with geared motor drive 
The driving pulley (or gear, in the 
motor-driven machine) is placed on th 
end of the back-gear shaft. Twelve dif- 
ferent speeds are provided, six with and 
six without back gears \ speed plat 
on the headstock shows the different 
speeds available and the correct positions 
of the levers for each 

The headstock is cast in two parts, the 
lower section forming a _ reservoir in 
which the speed-changing gears are con 
stantly immersed in oil. The upper part 
actS aS a cover for the gears and a brace 
for the heads. It is easily removed, leaving 
the geat exposed to view 
The driving pulley is of large diameter 
and wide face, and the maximum power 
is available at all speeds. A_ friction 
clutch is interposed between the first pair 
of driving gears, operated by the lever at 
the left of the headstock, so that prac 
tically the entire driving mechanism can 
be instantly stopped, leaving the pulley 
running idle 

[he remaining gears are engaged by 
shifting those on the spindle to the right 
or left, as required, by means of the lever 
at the front of the head. No clutches are 
used between these gears, which engage 
by direct contact, and when throwing 
them in the friction clutch should be dis 
engaged. This operation is practically in- 
stantaneous, consequently no time is lost 
in changing speeds 

The spindle is of crucible steel and 


LATEST 


runs in hard phosphor-bronze boxes, 
ample oiling facilities being provided 
The gears required are ten in all, only 
four being employed at one time, and 
the changes from one speed to another 


can be instantly made 

Except for the method of driving, the 
lathes are identical They are built in 
sizes from I4- to 30-inch swing inclusive, 
by the Hamilton Machine Tool Company, 


Hamilton, Ohi 
A Cutting-off Machine 


Lhe illustration shows a w desig 


cold-saw cutting-off ichit Whik 


INFORMATION 


SHOW! Wit I piall saw nad it 1 
‘ 
erted tooth saws. The 


iw is driven by six pins inserted in the 


pindle he drive is through steel spur 
ring i hardened-stee| worn ind 
nze wort wheel having a ratio ot 37 
1 from the pulley at the right-hand end 
f tl l Provisiot nack » tl i 
t mounted at th d of the 
l in 1 ( belte | v ire 
ving nal 
l] tab suri ded \ p 
cl tii | icant ind < ri t 
gh d recthy ben ith he saw Vhet 1 
rammed int t eservol d pe 
nto the saw ag 
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The saw carriage has variable automatic 


feed and power quick return with adjust 
able stops which can be set to throw out 
the feed at any desired point. The control 
of the machine is concentrated at the for- 
ward end so that hand adjustment by hand 
wheel can be obtained, and the feed en- 
gaged or disengaged by the lever shown 
just alongside of hand wheel. The lever 
on the opposite side of the bed is used to 
control the rate of feed. The machine has 
a capacity for round stock up to 7% inches 
in diameter, and if the inserted tooth-saw 
blade the 


necessarily exerted, 


will stand amount of pressure 
a piece of this diam- 
eter can be cut off in as many minutes, al- 
feed 


machine 


though the machine has a maximum 
of 1% Chis 
weighs approximately 5000 pounds, and is 


built by the Newton Machine Tool Works, 


inches per minute 


Inc., 24th and Vine streets, Philadelphia, 
Penn. 
A Rolling Machine 
The illustration shows a new machine 


designed for rolling the large beads on steel 
oi] barrels, also the shoulders at each end 
for the This 
is fitted with two parallel shafts connected 
These shafts 


supporting heads. machine 
at the rear end with gears 
support the upper and lower rolls made of 
tool steel hardened 

[he cylinders are first prepared in their 
plain, smooth shape, and placed in position 
machine, the adjustable 


on the apron in 


front of the machine acting as a guide. 
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[he machine is fitted with an automatic 
lifting attachment 
clutch mechanism which necessitates start 
ing the operator. The upper 
shaft, or head, then descends automatically 
to the work and finishes the rolling of the 
beads when the clutch is automatically re 


operated by reverse 


only by 


versed by striking a stop which is set to 
the correct position at the lower end of the 
the automat 


ically reverses the 


head. This 
lever which throws the 


side, 


travel of stop 


clutch mechanism to the opposite 
when the head is elevated to the required 
hight, where it is stopped automatically. 
It requires about one minute to rol] each 
bead or shoulder. The machine will han 
dle about 30 cylinders or barrels per hour, 
and can work metal as heavy as I4 gage, 
varying in diameter from 12 to 36 inches 
The machine is built by the Toledo Ma 


chine and Tool Company, Toledo, Ohio 





A New Electric Glue Pot 


[he electric glue pot recently placed on 
the market by the General Electric Com- 
N. Y., embodies a 
new and interesting feature of design, 
which is found only in electric glue pots of 
elimination of the 


pany, Schenectady, 


this make, namely the 
water jacket 

The water jacket is a necessary feature 
of the ordinary glue pot, inasmuch as this 
water bath both the 
heat evenly to all parts of the glue, and to 


serves to distribute 


prevent it from becoming overheated. 


While the water-jacket was necessary, it 

















A ROLLING MACHINE 
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was the cause of so much trouble as to 
render the ordinary and the earlier types 
of electric glue pots practically inopera 
tive, when viewed from the standpoint of 
economy and satisfaction. 

The elimination in the General Eiectric 


glue pot of the inefficient, unsatisfactory 

















FIG. I. 2-QUART ELECTRIC GLUE PO! 














THE DIFFERENT PARTS READY TO 


ASSEMBLE 


FIG, 2 


water jacket has been made possible by 
the adoption of a casting of pure alum 
inum which forms the glue pot proper 
The high conductivity for heat, together 
with proper design of heating unit and 
proportioning of radiating surface, com 
bine to keep the glue at the proper tem 
perature, although the maximum tem 
perature of the exterior and bottom of th 
pot never exceeds 180 degrees Fahrenheit 

The heating element is of the well 
known cartridge type, and possesses tl 
characteristic features of simplicity, ré 
newability and long life 

It has been found that a saving in ele 
tricity has resulted by the omission of th 
water-jacket—as much as 50 per cent. i! 
the smaller sizes. 

The practical efficiency of the Genera 
Electric glue pot and its superiority fo: 
result-producing work to the ordinar 
water-jacket type, render it particular! 
valuable to patternmakers. 
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[wo concrete fly-wheels are in ust 
one of the plumbing stations of the Rand, 
near Johannesburg, S. A. Each of these 
weighs about 8000 pounds and measures 14 
feet in diameter with a reinforced concrete 
rim. A cast-iron boss is secured to the 
shaft, and into this 16 arms, each made 
Near the 


outer ends of the arms a ring of %-inch 


of 4-inch pipe, are screwed. 


iron plate is secured with lock nuts, and 
around the extreme ends of the arms ‘is 
fixed a second sheet-iron ring, which 
performs the periphery of the wheel. Th 
space between the two rings is filled with 
concrete. The concrete rim is reinforced 
with four ™%-inch rods. The rim alone 
weighs about 6000 pounds. As the wheels 
make only 20 revolutions per minute their 
use involves no risk of serious accidenr. 
and they are reported to have proved ver} 


satisfactorv.—Cement Age 





Trade Catalogs 





George Nash Company, 217 Pearl street, New 
York. Catalog and price list of Dick files. 
Illustrated, 16 pages, 6x9 inches. 

The Hamilton Machine Tool Company, Ham- 
ilton, Ohio. Bound bulletins describing lathes, 
planers, shapers, upright and radial drills Illus. 
trated, 94x11 inches 

Jacobson Machine Manufacturing Company 
Warren, Pa. Bulletin F, illustrating and describ- 
ing gas and gasoline engines, hit and miss type 
16 pages, 6x9 inches 





Manufacturers 





A new factory will be built for the Davenport 
(lowa) Wagon Company. 

The Illinois Showcase Works, Chicago, lil. 
will build a four-story factory. 

The Los Angeles Can Company, Los Angeles’ 
Cal., will erect a three story addition to its plant 

J. R. Good & Company, Colfax, Washington 
are erecting an addition to their woodworking 
plant 

The Luitweiler Pumping Engine Company, of 
Los Angeles, Cal., is seeking a site in Santa 
Monica. 

The Washington Stove Works, Everett, 
Washington, will install equipment for the manu- 
facture of steel ranges. 

The Metcalf Carbide Feed Acetylene Gas 
Generator Company, Middletown, Cal., will erect 
a new and larger plant. 

Kitselman Bros., Muncie, Ind., will establish 
a plant for the manufacture of wire, wire fencing 
and nails in Lanett, Ala. 

The Charlotte (Tenn.) Roller Mill Company 
will install planing equipment and manufacture 
ceiling, flooring, siding, etc. 

The National Hollow Brake Beam Company, 
with headquarters in Chicago, will locate a plant 
in Joliet to employ 200 men. 

The Augusta (Ga.) Mattress and Manufacturing 
Company will erect a building for the manufac- 
ture of springs and spring beds. 

Butler Brothers of Chicago and St. Louis will 
locate a plant in Boyne City. Mich., for the manu- 
facture of woodenware and novelties. 

The Bluff City Lumber Company, Pine Bluff, 
Ark., will rebuild plant destroyed by fire some 
time ago, at a cost of about $100,000. 

It is thought that work will be shortly resumed 
on the new foundry building being constructed 
for the Fort Wayne (Ind.) Electric Works 
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The Huntingdon Wood Manufacturing Com- 
pany, Huntingdon, Tenn., a new concern, will 
will erect a factory for the manufacture of boxes. 

The Kirby Lumber Company, of Houston, 
Texas, will install a woodworking plant in con- 
nection with its planing mill at Beaumont, Texas. 

Wm. and R. P. Johnston, Asheville, N. C., 
contemplate installing equipment for the manu- 
facture of colonial eglumns, conduits, pump logs, 
etc. 

It is stated that the Delaware Seamless Tube 
Company, of Auburn, Pa., is completing arrange- 
ments for the construction of a plant at Sarnia, 
Ont. 

Fire at the crate factory of Alexander Bros., 
Jacksonville, Texas, destroyed the main building 
which contained all the machinery. It will be 
rebuilt. 

rhe Nelson Iron Works, Marshfield, Ore., build- 
ers of gas engines, saw mill machinery, etc., have 
incorporated under the laws of the state of 
Oregon. 

The Pueblo (Colo.) Foundry and Machine Com- 
pany will erect an addition to be used for the 
manufacture of steel castings This will cost 
$75,000. 

National Saw Filing Machine Company, Lex- 
ington, N. C., has been organized to manufacture 
hand saw-filing machines E. J. Buchanan, 
president 

The Grand Trunk System intends to expend 
about $3,000,000 for repair shops at Battle Creek, 
Mich,, it is stated r. T. Irving, resident engi- 
neer, Detroit, Mich. 

rhe Kansas City, Mexico & Orient Railway 
will erect roundhouses and passenger station 
in San Angelo. C. H. Webster, Sweetwater, 
rexas, city engineer 

Fire at the plant of the Dayton (Ohio) Motor 
Car Company caused a loss of about $150,000 
to building, stock and machinery. The dam- 
aged parts will be rebuilt at once. 

rhe Redwood Kettle Company, Houston, 
fexas, has been incorporated with $50,000 
capital to manufacture a patented kettle and 
air-tight heaters A. G. Redwood, president. 

The main building of the Electric Cable Com- 
pany’s plant at Bridgeport, Conn., was partly de- 
stroyed by fire,causing a damage of about $150,000 
to machinery, etc. Repairs will be begun at once. 

rhe Spiro Hardware Company, Birmingham, 
Ala., has been incorporated to succeed S. Spiro 
and contemplates installing machinery for the 
manufacture of sheet-metal shingles, cornice, etc. 

The De Lamorton Machinery Manufacturing 
Company is being formed at Tampa, Fla., to 
manufacture sawmill and woodworking machin- 
ery, mechanics tools, etc. O. H. De Lamorton, 
manager. 

The Missouri Box and Label Company, St. 
Louis, Mo., has been incorporated to manufacture 
boxes. Capital $10,000. Incorporators, Wm. 
Hattenhorst, Clarence Sizemore, and CC. B 
Macaulay. 

The Merchants’ Box Company, New Or- 
leans, La., recently incorporated, contem- 
plates installing two additional motors, print- 
ing machine and planer. F. F. Wigginton, 
president. 
¢ T. C. Augustine, of St, Joseph, Mo., is reported 
to be organizing a company for the purpose 
of establishing a plant to manufacture boiler- 
plate, flat and angle iron, et« rhe plant is 
to cost about $500,000 


The Louisiana & Northwest railroad is re- 
ported to erect shops and make other im- 
provements at Homer, La. About $100,000 
will be expended. J. A. Knox, Magnolia, 
Ark., is chief engineer 


The Illinois Valley Motor Company, Ottawa, 
Ill., is being formed by Shanley Bros. and J. W. 
Dies of that place to establish a plant for the 
manufacture of engines and do general repair and 
machine shop work. Building has been leased. 
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Want “Advertisements 


Rate 25 cents a line for each insertion About 
six words make a line. No advertisements abbre- 
viated. Copy should be sent to reach us not later 
than Friday for ensuing week's issue. Answers 
addressed to our care will be forwarded. Appli- 
cants may specify names to which their replies are 
not to be forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed without 
notice. No information given by us regarding 
any advertiser using bor number. Original letters 
of recommendation or other papers of value should 
not be inclosed to unknown correspondents. Only 
bona fide advertisements inserted under this head- 
ing No advertising acce pled from any agency, 
association or individual charging «a fee Toy ‘regtis- 
tration,”’ or & cummission on wages of successful 
applicants for sit ations 


Miscellaneous Wants 


Caliper list free. E. G. Smith Co., Columbia, Pa 

If you use small gears in large quantities, write 
Berry and Parker, Erie, Pa. 

Experienced draftsman wants home work. 
Box 954, AMERICAN MACHINIST. 


Wanted—-American Machinist, No. 45, Volume 
30. Canadian Locomotive Co., Kingston, Ont. 

We buy or pay royalty for good ppiet ted ma- 
chine or tool. Box 282, AMERICAN MACHINIST 

Hand ower bending tools, labor-saving, 
money-making. Estep & Dolan, Sandwich, Lil. 

Light, fine machinery to order; models and 
electrical work specialty k. O. Chase, Newark, 
N. J. 


Wanted—Names of manufacturers of auto- 
matic filling machines Address F. J. L., 275 
Covert Ave., Brooklyn 

Special machinery designed and built; duplicate 
parts, tools, jigs and dies The Wade Machine 
Co., 133 Oliver St., Boston 


Model making Patented machines manu- 
factured on royalty Rotary File & Machine Co., 
589 Kent Ave., Brooklyn, N. Y. 

Wanted—Second-hand Rivett back geared 8- 
inch precision lathe and attachments in good con- 
dition C. Nutter, Topeka, Kan. 


Special machinery accurately built Screw 
machine and turret lathe work solicited. Rob- 
ert J. Emory & Co., Newark, N. J 

Special machines designed and built; duplicate 
perce. models or experimental work Mantle, 

ark Ave. and 129th St., New York 

Inventions, novelties, ideas, etc., developed; 
special machines designed Albert Pott, M. E 
23 Platt St., New York, and Waterbury, Conn, 

If you have a copy of March 7, 1907 AMERICAN 
MACHINIST we'll give you fifteen cents for it. 
AMERICAN MACHINIST, 505 Pearl St., New York 

Automatic machinery designed; special pur- 
ace machines; working drawings C. Ww. 

’itman, 3519 Frankford Ave., Philadelphia, Pa. 


Wanted—Some novelty or small machine to 
manufacture. Will buy patent, or territory 
rights. Capital Foundry & Machine Co., Frank- 
fort, Ky 


Gears cut to order, bevel, spur and mitre, on 
Bilgram and Gleason machines. Complete gears 
furnished rhe Cincinnati Gear Works, Murdock 
Building, Cincinnati, Ohio. 


Air, ammonia compressors, steam, gas, oil 
engines, turbines, centrifugal pumps, special 
machinery designed, inventions developed. Box 
951, AMERICAN MACHINIST. 


Special machinery designed, new ideas de- 
veloped to practical results; tell me the conditions 
you wish to improve and I will do the rest. Box 
950, AMERICAN MACHINIST. 


Wanted—A copy of Volume 9 of the Trans- 
actions of the American Society of Mechanical 
Engineers, dated 1887 and 1888. Address, Box 
29, Providence, R. 1., stating price and condition 
of volume. 


A large English firm of machine-tool importers 
having showrooms and offices in Great Britain, 
France, Italy and Japan, is wanting good agencies 
for machine tools of all kinds. Apply Box 189, 
AMERICAN MACHINIST. 


Machinery built to order and by contract; 
special parts made; gear cutting, automobile and 
pattern work, punch press and screw machine 
work, tools, dies, etc. Blair Tool and Machine 
Works, West and Morris Sts., New York City 


Special machinery and duplicate machine parts 
built to order; tools, jigs and experimental work; 
complete modern equipment. MacCordy Mfg. 
Co., Amsterdam, N. Y. 


New British patent laws; high*class engineering 
firm with modern plant is open to quote favorable 
terms for building engineering specialties or 
machine tools in England. The Simplex Engi- 
neering Co., Ltd., Trafford Park, Manchester. 
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Wanted—Work for well-equipped machine 
shop. Have twenty iachines idle. General 
repairs, die-making, mill-wright work, dies, 
models, experimental work and manufacturing. 
Boyce, 584 Hudson St., New York City. Phone 
860 Chelsea 

Salesman for your state for remarkable fuel 


and labor saving device for boilers selling for $50. 
Over 20,000 in use in the U. 8S. and Canada 
Also hardware salesman to carry as side line our 
wonderful newly patented spirit level. Diamond 
Power Specialty Co., Detroit, Mich. 


Foreign Representative—Young man of both 


practical and commercial experience here and 
abroad is desirous of representing some engi- 
neering and manufacturing concern in France 
or Germany. Speaks French and German 
fluently Willing to invest some money in the 
enterprise Will entertain private’ interview 
with any concern presenting A-1 proposition 


Best of references. Box 959, AMERICAN MACH. 


Situations Wanted 


Classification indicates present address of adver- 
tiser, nothing else. 
CONNECTICUT 
draftsman on general 


Competent machinery 


desires a job. Good designer and estimator 
tapid detailer. Familiar with patent offfice 
work. Technical education, practical machinist 


AMERICAN MACHINIST. 
ILLINOIS 

Superintendent, 38, practical mechanic, highly 
successful manager of men, interchangeable 
work, moderate salary. Box 933, AM. MAcH. 

Designer on machine special machinery 
and jigs and fixtures thor- 
oughly competent and 973, 
AMERICAN MACHINIST 

Situation Wanted—By an up-to-date foundry 
foreman, wide range of experience in all branches 


Box 964, 


tools, 
Experienced and 
reliable. Box 


of foundry work. Am open for engagement. 
A-1 reference. Box 956, AMERICAN MACHINIST 
IOWA 


Position as patternshop foreman or superin- 
tendent of small manufacturing plant by man 
33 years of age with some technical education 
and experience in drafting and designing. Box 
962, AMERICAN MACHINIST. 

MASSACHUSETTS 

Assistant to manager or superintendent by 
college man, 28, seven years’ excellent experience 
Box 970, AMERICAN MACHINIST 


AMERICAN MACHINIST 
Superintendent or works manager, age 39, 
practical mechani eighteen years’ experi- 
ence, desires change Able executive, organizer 


and cost reducer Box 969, AMER. MACHINIST 


Wanted, supervision by an active expert 
mechanic, a genuine cost reducer, productive 
and up-to-date organizer and systematizer 
Address ‘‘Svstematizer,"’ AMERICAN MACHINIST. 


Designer and engineer on light and heavy 
machinery; inventive and manufacturing devel- 
opment; modern shop processes; 30 years old; 
eight years in last position as chief, twelve years 
practical experience; open for responsible position 


April Ist. Box 963, AMERICAN MACHINIST. 
NEW JERSEY 
Chief draftsman, experienced on steam," gas, 


oil engines, turbines, air, ammonia compressors, 


centrifugal pumps, inventor and _ executive, 
wants responsible position. Box 966, AM. MACH 
Engineer, superintendent, chief draftsman 


desiring change, specialist in coal and ore hand- 
ling, elevating and conveying machinery, trav: 
eling cranes, and industrial railway design con- 
struction and erection, successful in handling 


labor. Box 920, AMERICAN MACHINIST. 
NEW YORK 

Mechanical draftsman wishes position Ad- 
dress Box 972, AMERICAN MACHINIST. 

Draftsman, mechanical engineer, expert auto- 
matic machine designer. Box 967, AM. MAacH 

Draftsman mechanic wants position. 6 years’ 
shop and draftingroom experience. Box 955, A.M. 

Draftsman wants position, six years’ drafting 
and five years machine shop experience. Box 
965, AMERICAN MACHINIST. 


First-class designing draftsman wants position, 


experienced in Corliss steam air compressors, 
rock drills and oil engines. A-1l references. 
Box 945, AMERICAN MACHINIST. 


Situation wanted as superintendent or assis- 
tant superintendent by an expert mechanic 
with wide experience in up-to-date concerns. 
First-class draftsman and designer, practical 
toolmaker and good manager of help. Box 947, 
AMERICAN MACHINIST. 

PENNSYLVANIA 
designer, eight years’ experience, de- 
Box 960, AMERICAN MACHINIST. 


Machine 
sires position. 


Mechanical engineer, experienced chief drafts- 
man and engineer in charge of construction seeks 
responsible work. Box 927, AMER. MACHINIST. 


Draftsman, college graduate with good experi- 
ence in hoisting and conveying machinery, 
cranes, charging machines and structural work 
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engagement, 


Designer and draftsman desires 
experienced 


tools, special and general machinery, 
on paper bag and envelope mac hinery and power 
transmission apparatus, good executive. Mem- 
ber A.S. M.E. Box 936, AMERICAN MACHINIST 


Help Wanted 


present address of adver- 


Classification indicates 
tiser, nothing else. 
CANADA 


Wanted, man thoroughly posted on the pro- 
duction capacity of mac hine tools to set premium 
time limits in large electrical establishment. 
Must have had experience and be systematic 
Apply with references and salary wanted to Box 
948, AMERICAN MACHINIST. 

Superintendent, with experience in building 
bo mae ae machinery preferred, capable of 
taking full charge of the manufacturing, where 
200 hands are employed, familiar with modern 
shop methods and able to produce at a minimum 
cost; state age, experie nce and salary expected 
with references. Address, “Canada,” Am. Macu. 

CONNECTICUT 

Wanted —A competent designer, one possessing 
unusual ability in the developing of mechanical 
movements and experienced in the class of work 
such as would be associated with some one or 
more of the following classes of work: sewing 
machines, adding machines, typewriters or cash 
registers. A good knowledge of the manufacture 
of parts would also lend advantage. The right 
person can secure a permanent position with a 
very large, progressive and prosperous concern, 
and can be assured proper compensation for the 
quality of service afforded. Age preferred 
between 30 and 40. Locality, Connecticut, 
Box 971, AMERICAN MACHINIST. 

MASSACHUSETTS 

Pump Doctors--Expert repair 
by manufacturers of trade steam, 
driven pumps and small engines. 
AMERICAN MACHINIST. 

NEW 

Wanted—First-class 
on hydraulic work, pumping 
steam machinery. Must be fully competent to 
work out designs, practical experience, ability 
to redesign, develop and improve requirements. 
Address with full details, Box 957, AM. MAcH. 


For Sale 


Sale—Well equipped general machine shop 


wanted 
electric 
958, 


men 
power, 
Box 


JERSEY 


designer and originator 
engines, air and 





For $ 











First-class metal patternmaker, experienced : : > Necweni ane : 
onthand and moulding-machine patterns, wishes desires position. Box 921, AMERICAN MAcH in New Jersey; employing 15 to 20 hands; good 
ene W vote sept cn 938, AM. Me. Position desired. chief engineer or superin- ee a. bee — ei van agncatonc 
esigner wishes to make a lange, SIX years’ tendent, manutacture gasoune rucks, engines 7000 Wi anc oois Of co » y e e 
experience in automatic tool machinery. jigs, Four years continuous experience, three vears machine shop, centrally located in lower part of 
fixtures, and tools Any location satisfactory. aj work. ae sey — 4. S. —y — se No dealers need apply. Box 
Box 961, AMERICAN MACHINIST. M. E., systematic ox 968, AM. MACHINIST 949, AMERICAN MACHINIST. 
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Classified Index to 


Articles Advertised 





Abrasive Materials 


Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., 
Providence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Coppeyaces Co., Niagara Falls, 


Monarch Emery & Cor. Wheel 
Co., Camden, N. J. 
Norton Co., Worcester, Mass. 


— Emery Wheel Co., Spring- 


field, O. 
Vitrified Wheel Co., Westfield, 
Mass. 


Aftercoolers, Air 
Ingersoll-Rand Co., 


Air Lifts 
Ingersoll-Rand Co., 


New York. 


New York. 


Alundum 
Bee Grinding Wheels. 


Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Marshall & Huschart Machinery 
Co., Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arbors 

Cleveland Twist Drill Co., Cleve 
land, 

Co., Rochester, 


Cochrane - “Bly 
N. 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y 

Skinner Chuck Co., New Britain, 


Conn. 

Union Twist Drill Co., Athol, 
Mass. 

Wilmarth & Morman Co., Grand 


Rapids, Mich. 





Balancing Ways 
=~ we Co., N. P., South Bend, 
nd. 


Barrels, Steel 


Cleveland Wire Spring Co., Cleve- 


land, O. 
=: Metallic Mfg. Co., Aurora, 


Barrels, Tumbling 


Globe Machine & Stamping Co., 
Cleveland, 


Bars, Boring 
Beaman & Smith Co., Prov., R. I. 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Elmes Engineering Works, Chas. 
F., Chicago, Ill. 
Mathews, ——_ Kansas City, Mo. 
Niles-Bement-Pond Co., New York. 


re Tool & Supply Co., New 

ork. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Bearings, Ball and Roller 

Boston Gear Works, Norfolk 
Downs, Mass. 

Hyatt Roller Bearing Co., Har- 
rison, N. J. 

Belt Dressing 

Cape peetace Mfg. Co., Buffalo, 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Schieren Co., Chas. A., New York. 


Shultz Belting Co., St Louls, Mo. 


Belt Fasteners 
Bristol Co., Waterbury, Conn. 


Belt Filler 


Schieren Co., Chas. A., New York. 
Shultz Belting Co., St. Loufs, Mo. 





Relt Lacing Machine 

Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 

Belt Shifters 


The L. & D. Co., Boston, Mass. 


Belting, ee x 


Schieren Co., Chas. New York. 

Shultz Belting Co., si Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Benches, Work 


Manufacturing yy & En- 
gineering Co., Boston, Mass. 


Bending Machinery, Hy- 


draulic 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Bending Machinery, Plate 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Toledo Machine and Tool Co., To- 
ledo, Ohio. 

Whitcomb-Blaisdell 
Co., Worcester, 


Machine Tool 
Mass. 


Bending Machinery, Power 


Boynton & Plummer, Worcester, 
Mass. 
Long & Allstatter.Co., Hamilton, 


hio. 
Niles-Bement-Pond Co., New York. 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Bending Tools, Hand 

Estep & Dolan, Sandwich, Il. 


Wallace Supply Co., Chicago, III. 





Blanks, Nut and Screw 


Whitman & Barnes Mfg. Co., Ch 
cago, 


Blocks, Chains 
See Hoists, Hand 
Blocks, Die 


Nicholson & Co., 
Barre, Pa. 


W. H., Wilkes- 


Blowers 
American Gas Furnace Co., 


York. 
Chicago Flexible Shaft Co., Chi- 


cago, : 
General Electric Co., New York. 
Niles-Bement-Pond Co., New York. 


Peqnttes Tool & Supply Co., New 


ork. 
Roth Brothers & Co., Chicago, Ill. 
Sturtevant Co., B. F., Hyde Park, 
Mass, 
Blue Print Machines 
General Electric Co., New York. 


Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 
— —y & Plummer, Worcester, 
fass 


New 


Brown Co., H. B., East Hamp- 
ton, Conn. 

Davis Machine Co., W. Be 
Rochester, N. Y. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
7 Machine Co., Waynesboro, 


Manville Mach. Co., E. J., Water- 
bury, Conn. 

McCabe, J. J., New York. 

Milton Mfg. Co., Milton, Pa. 

Mummert, Wolf & Dixon Co, 
Hanover, Pa. 

National-Acme Mfg. Co., Cleve- 


land, O 
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Bolt and Nut Machinery 
—Continued. 

National Machinery Co., Tiffin, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., 

Northern’ Electrical 
Madison, Wis. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Standard Engineering Works, Ell 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Cod., Waterbury, Conn. 

Wiley & Russell Mfg. Co., 
field, Mass. 


New York. 
Mfg. Co., 


Inc., 


Green- 


Bolt Heads 


Lang & Co., G. R., Meadville, Pa. 


Bolts and Nuts 
Cleveland Cap Screw Co., Cleve- 


land, O. 

Milton Mfg. Co., Milton, Pa. 

National-Acme Mfg. Co., Cleve 
land, O 

Bone for Case Hardening 

Rogers & Hubbard Co., Middle- 
town, Conn. 

Books, Technical 

American School of Correspond- 


ence, Chicago, Ill. 
Hill Publishing Co., New York. 


wot, Chas. M., Jersey City, 

Boosters 

Burke Electric Co., Erie, Pa. 

Cc & C Electric Co., New York. 

Crocker - Wheeler Co., Ampere, 
x. J. 

General Electric Co., New York. 


Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., W. F. & John, Rock- 
ford, A 

Beaman & Smith Co. Prov., R. I. 

Betts Mach. Co., Wilmington, Del. 


Binsse Mach. Co., Newark, N. J. 
Boynton & Plummer, Worcester, 
Mass. 


Detrick & Harvey Mach. Co., Wil- 
mington, Del. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 
Boston, Mass. 


Lucas Mach. Tool Co., Cleveland, 
Ohio. 

McCabe, J. J., New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland, . 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Machine Tool Wks., Inc., 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pr a Tool & Supply Co., New 

Oo 

Rockford Drilling Mach. Co., 
Rockford, Il. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Whitcomb - Blaisdell Mach. Tool 


Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 


American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 


Betts Mach. Co., Wilmington, Del. 
Bullard Mach. Tool Co., Bridge- 


port, Conn. 
Colburn Mach. Tool Co., Frank- 
Madison, Wis. 


lin, Pa. 

Gisholt Mach. Co., 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J.. New York. 

Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Vandyck Churchill Co., New York. 
Boring Tools 


Armstrong Bros. 
cago, 


Tool Co., 





Chi- 


Boxes, Tote 
Chpvcant Wire Spring Co., Cleve- 
land, 


Lyon Metallic Mfg. Aurora, 
Ill. 


+ 


Box Tools, Roughing 
Bardons & Oliver, Cleveland, O. 


Brazing 
Industrial Oxygen Co., New York. 
Broaching Machines 


Harrington, Son & Co., 
Philadelphia, Pa. 


Edwin, 


Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lapointe Mach. Tool Co., Hud- 
son, Mass. 

Bulldozers 


National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 


Toledo Machine and Tool Co., 
Toledo, Ohio 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi- 
cago, 

Hammacher, Schlemmer & Co., 
New York. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Calipers 

Provi- 


Brown & Sharpe Mfg. Co., 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford. Mass. 


Slocomb Co., T., Providence, 
R. I 
Starrett Co., L. S., Athol, Mass. 
Cams 
Bilgram, Hugo, Phila., Pa. 
Boston Gear Works, Norfolk 
Downs, Mass. 
Carborundum 
See Grinding Wheels. 
Carborundum Paper and 
Cloth 
Co., Niagara Falls, 


Carborundum 
N. Y. 


Case-Hardening 
American Gas Furnace Co., New 
York. 
Rogers & Hubbard Co., Middle 
town, Conn. 
Brooklyn, 


Williams & Co., J. H.., 
: = 


Cast Iron Brazing 
Industrial Oxygen Co., New York. 
Brass and Bronze 


Lumen Bearing Co., Buffalo, N. Y. 
Rowell Co., W. G., Bridgeport, Ct. 


Castings, 


Castings, Die Molded 


Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Cell Drier Machine Co., Taun- 
ton, Mass. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Taylor & Fenn Co., Hartford, Ct. 

Castings, Steel 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Cammel, Laird & Co., New York. 

Carpenter Steel Co., Reading, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 


Cement, Cast Steel 


Clark Cast 
Shelton, 


Steel 
Conn. 


Cement Co., 


Centering Machines 


Hendey Mach. Co., Torrington, 
Conn. 
McCabe, J. J.. New York. 


New York. 
Hartford, 


Niles-Bement-Pond Co., 
Pratt & Whitney Co., 
Conn. 





Centering Machines —Cont. 
Prentiss Tool & Supply Co., New 


York. 
Whiton Mach. Co., D. E., New 


London, Conn. 


Centers, Planer 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
New Haven Mfg. Co., New Haven, 


Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co., 


Worcester, Mass. 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 
Boston Gear Works, Norfolk 


Downs, Mass. 
Diamond Chain & Mfg. Co., In 
dianapolis, Ind. 
Link-Belt Co., Philadelphia, Pa. 
Morse Chain Co., Ithaca, _ 
Whitney Mfg. Co Hartford, Ct. 


Chisels, Cold 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Chucking Machines 


American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. 

Cleveland Automatic Machine Co., 
Cleveland, O. 
Gisholt Mach. Co., Madison, Wis. 
LeBlond Mach. Tool Co., R. K., 

Cincinnati, O. 
McCabe, J. J.. New York. 
Reed Co., F. E., Worcester, Mass. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Whitcomb-Blaisdell Machine Tool 


Co., Worcester, Mass. 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook- 
lyn, N. 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, 

Cushman Chuck Co., Hartford, 
Conn. 

Grénkvist Drill Chuck Co., Jer- 
sey City, N. J. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Lancaster Knife and Mach. Wks., 
Lancaster, N. Y. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Pratt Chuck Co, Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 
Conn. 
Standard Tool Co, Cleveland, O. 


Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., a Ct. 

Whiton Mach. Co., . E., New 
London, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, 
Conn. 


Gisholt Mach. Co., Madison, Wis. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 


Skinner Chuck Co., New Britain, 


Conn. 
Union Mfg. Co., New Britain, Ct. 
Whiton Mach. Co., D. E., New 


London, Conn. 


Chucks, Planer 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Chucks, Split 


Hardinge Bros., Chicago, III. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Sloan & Chace Mfg. Co., Ltd., 
Newark, N. J. 

Circuit Breakers 

Crocker - Wheeler Co., Ampere, 

mE" Electric Co., New York. 


Ww ee Electric Co., Chicago, Il. 
Westinghouse ee & Mfg. Co., 
Pittsburg, 
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Clamps 
Hammacher, Schlemmer & Co., 
New York. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Le Count, Wm. G., So. Norwalk, 


Conn. 


Starrett Co., L. S., Athol, Mass. 
Tudor Mfg. Co., Taunton, Mass. 
Co., J. H., Brooklyn, 


Williams & 
A 


N. 


Clutches, Friction 


Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Eastern Machinery Co., New Ha- 
ven, Conn. 


Evans Friction Cone Co., Newton 
Centre, Mass. 

Johnson Mach. 
ford, Conn. 

Link-Belt Co., Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New York. 


Co., Carlyle, Hart- 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Compound, Core 
Obermayer Co., 8., Cincinnati, O. 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer- 
sey City, J. 

Compressors, Air 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Machinery Co., Brad- 
ford, Pa. 


Bury Compressor Co., Erie, Pa. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clayton Air Compressor Works, 
New York. 

— & Co. Mfg. Co., 


General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Ingersoll-Rand Co... New York. 

Sampson Co., Geo. H., Boston, 
Mass. 

Spacke Machine Co., F. W., In- 
dianapolis, Ind. 


St. Louis, 


Compressors, Gas 


Blaisdell Machinery Co., Brad- 
ford, Pa. 

Cones, Friction 

Evans Friction Cone Co., New 


ton Centre, Mass. 


Connecting Rods and Straps 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris €o., Eddystone, Pa. 


Contract Work 
Blanchard Mach. Co., Cambridge, 


Mass. 
Cell Drier Machine Co., Taunton, 


Mass. 

Dietz Machine Works, Phila., Pa. 

Ingle Machine Co., Rochester, 
a: ie 

Manville Bros. Co., Waterbury, 
Conn 


Merritt, Jos., Hartford, Conn. 
Turner Mach. Co., Danbury, Ct. 


Controllers and Starters, 
Electric Motor 

Case Mfg. Co., Columbus, O. 

Crocker - Wheeler Co., Ampere, 
N. J 


General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Conveyors, Automatic 


Lamson Consolidated Store Ser- 
vice Co., Boston, Mass. 
Link-Belt Co., Philadelphia, Pa. 


Coping Machines 


Long & Allstatter Co., Hamilton, 
Ohio 
Niles-Bement-Pond Co., New York. 


Corundum 
See Grinding Wheels. 
Cotters 


Cleveland zutat Drill Co., Cleve- 
land, Oh 

Morse Teiet’ Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O 

Whitman & Barnes Mfg. Co., vui- 
cago, Ill 
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operations are being made on 

expensive power(feed) milling | 
machines that could be done quicker 
and to better advantage on this | 


Hand and Weight (feed) Miller, 


costing half the money. | 


"Ty wate of milling 

















It also cuts Key Seats automati- | 
cally for the Woodruff Patent Sys- 
tem of Keying. 


Springfield, Vt. 


THe WHITNEY Mra. Co., Hartford, Conn. 
Gentlemen Your Milling Machine is one 
of the most indispensable tools in our mill- 
ing department, on account of its adapt- 
ability to many special needs 
Yours truly, 


JONES & LAMSON MACHINE Co. 








for Automobiles, Machinery, 


Chains Bicycles, etc. 


If you are not taking advantage of the | 
} 
| 








Woodruff Patent System of Keying it will 
pay you to investigate. 
Better results and a great saving in cost. 
We carry 95 regular sizes of Keys and 
Cutters in stock for immediate delivery. 














The Whitney | 
Mfg. Co., 


Hartford, Conn., U.S.A. 
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Counterbores 
Cleveland Twist Drill Co., Cleve- 


land, Ohlo. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 


Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 

Counters, Machincry 

Veeder Mfg. Co., Hartford, Ct. 

Countershafts 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Builders Iron Foundry, Provi- 
dence, R. I. 

Coates Clipper Mfg. Co., Worces- 


ter, Mass. 
Evans Friction Cone Co., Newton 
Centre, Mass. 


LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Mossberg Wrench Co., Central 
Falls, R. I. 

Norton Grinding Co., Worcester, 
Mass 

Smith Countershaft Co., Boston, 
Mass. 


Countershafts, Friction 


Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Gisholt Mach. Co., Madison, Wis. 


Printing 


Grand 


Counting and 


Wheels 
Franklin Mfg. Co., H. H., Syra- 
cuse, » & 
Couplers, Hose 
Ingersoll-Rand Co., 
Couplings, Shaft 
Almond +a Co., T. R., Brook- 


New York. 


lyn, N. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Davis Machine Co, W. P., 
Rochester, N. Y. 

Link-Belt Co., Philadelphia, Pa. 

Nicholson & Co., W. H., Wuikes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc, Wm., Phila- 


delphia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Cranes 

Brown eating Mach. Co., Cleve- 


land, O. 
Case zo 8 Co., Columbus, O. 
Chicago ‘pees Tool Co., Chi- 
cago, 


} A... -2- oc rane & Car Co., Wick- 
iffe, O. 


Copeent Forgings Co., Oakmont, 
curtle & Co. Mfg. Co., St. Louis, 
Franklin Port. Crane and Holst 


Co., Franklin, Pa 

General Pneumatic Too! Co., Mon. 
tour Falls, N. Y. 

Manning, Maxwell & Moore, Inc., 
New York. 

Maris Bros., Philadelphia, Pa. 

Moore Co., Franklin, Winsted, Ct. 

Nicholls, Wm. S. New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sellers & Co, Inc., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 


Yale & Towne Mfg. Co., New 
York. 
Crank Pin Turning Ma- 
chines 


Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila- 
delphia, Pa. 


Crank Shafts 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 


Crucibles 
Dixon Crucible Fm 

sey City, N. 
Obermayer Co., 


Joseph, Jer- 
‘s. Cincinnati, O. 





Crushers 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Niles- Bement-Pond Co., New York. 

Link-Belt Co., Philadelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. Ww, Phila., Da. 

Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H., 
Il. 

Lunkenheimer Co., 

Winkley Co., Detroit, 


Cups, Grease 
Lunkenheimer Co., Cincinnati, O. 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 

Brown & 1 ay Mfg. Co., Provi- 
dence, R. 

Cleveland ‘iwist Drill Co., Cleve- 
land, O. 

Hardinge Bros., Chicago, III. 

Harries & Knight Mfg. Co., New 


Chicago, 


Cincinnati, O. 
Mich. 


ark, J. 

In oe “Milling Mach. Ce., Rock- 
ord. Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Glouces- 
ter City, N. 

Sloan & Chace Mfg. Co., Ltd., 


Newark, N. J. 
Standard Tool Co., Cleveland, O. 
Union Twist Drill Co., Athol, 
Mass. 
Ward & Son, Edgar T., Boston, 
Mass. 
Whitney Mfg Co., Hartford, Ct. 
Cutting-off Machines 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Davis Machine Co. W. P., 


Rochester, N. Y. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

McCabe, J. J., New York. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Pratt & Whitney Co., Hartford, 
Con 

Prentiss Tool & Supply Co., New 

k 


Schmitz, August, Dusseldorf, Ger- 
many. 

Tindel-Morris Co., Eddystone, Pa. 

Vandyck Churchill Co., New York. 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Cleveland Twist Drill Co., Cleve- 


land, 
Fitchburg. Machine Works, Fitch- 
burg, Mass. 


O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Western Tool & Mfg. Co., Spring- 
field, 

Diamond Tools 

American Emery Wheel Co., 
Providence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York. 


Safety Emery Wheel Co., Spring- 
field, 


Dies, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Consolidated Press and Tool Co., 
Hastings, Mich. 


Peerage Mach. Co., Bridgeton, 


Globe Machine & Stamping Co., 
Cleveland, O. 

Manville Bros Co., Waterbury, 
Conn. 

Toledo Machine and Tool Co., To- 


ledo, Ohio 


Dies, Sub-Press« 


Sloan & on Mfg. Co., 
ark, N. 


New- 





Sub-Press—Continued. 
Works, Wal- 


Dies, 


Waltham Machine 
tham, Mass. 
Dies, Threading, Opening 

Errington, F A., New York. 


Foote-Burt Co., ‘Cleveland, oO. 
Geometric Tool Co., New Haven, 


Conn. 
Lamson Machine Co., 


—. oe ld, V 
Springfield, Vt. 
Hartford, 


Pratt & Whitney Co., 
Conn. 

Dowel Pins 

Winkley Co., Hartford, Conn. 

Drawing Boards and Tables 

Alteneder & Son, Theo., Philadel- 


phia, Pa. 
Kolesch & Co., New York. 


Drawing Materials 
Alteneder & Son, Theo., 


phia, Pa. 
Kolesch & Co., New York. 


Technical Supply Co., Scranton, 
» 
a. 


4 uiladel- 


Drafting Machines 

Universal Drafting Mach. Co., 
Cleveland, O. 

Drilling Machines, 

American Watch Tool Co., 
tham, Mass. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, 
Mass. 

Ingersoll-Rand Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Bros. Co., 


—— 

Rockford Drilling Mach. 
Rockford, Ill. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Sloan & Chace Mfg. Co., Ltd., 
Newark, N. J. 

U. §S. Blectrical Tool Co., 
cinnati, O. 


Drilling Machines, Boiler 
American Tool Works Co., Cin., O. 


Bench 
Wal- 


Worcester, 


Worcester, 


Co., 


.a- 


Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 


Foote-Burt Co., The, Cleveland, O. 

Ingersoll-Rand Co., New York. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Drilling Machines, Electric 


Chicago Pneumatic Tool Co., Chi- 


cago, Ill. 
Clark, Jr., Elec. Co., 


Louisville, Ky. 


Drilling Machines, Multiple 
Spindle 


Inc., Jas., 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., W. F. & John, Rock- 
ford, III. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnatl, 

Flather Planer Co., Mark, 
Nashua, N. H. 

Foote-Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., 
Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 


Rockford Drilling Mach. Co., 
Rockford, Ill. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Taylor & Fenn Co., Hartford, Ct. 

Drilling Machines, Port- 
able 

Cincinnati Elec. Tool Co., Cin., O. 


Clark, Jr.. Elec. Co., Inc., James, 
Louisville, Ky. 


Inc., Boston, 


Inc., 





Drilling Machines, Port- 
able —Continued. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Gem Mfg. Co., Pittsburg, Pa. 

Hisey-Wolf Mach. Co., Cin., O. 

Ingersoll-Rand Co., New York. 


Niles-Bement-Pond 'Co., New York. 

U. S. Blectrical Tool Co., Cincin- 
nati, O. 

Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Driil & Tool Co., Cin- 
cinnati, O. 


Dreses Mach. Tool Co., Cin., O. 


Fitchburg Machine Works, Fitch- 
burg, ass. 
Foote-Burt Co., Cleveland, O. 


Fosdick Mach Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Foundry Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 


eee Bros. Co., Worcester, 

Fuentes Tool & Supply Co., New 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Mchy. Co., C. C., De 


troit, Mich. 


Drilling Machines, Turret 


Fay Machine Tool Co., Phila., Pa. 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 


Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Ine., Jas., 
Louisville, Ky. 

Davis Machine Co, W. P., 
Rochester, N. Y. 


Fosdick Mach. Tool Co., Cin., O. 

Foote-Burt Co., Cleveland, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Hill, Clarke & Co., Inc., Boston, 
Mass. 
Hoefer Mfg. Co., Freeport, Ill. 


Kern Machine Tool Co., Cincin- 
nati, O. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & Huschart Machry. Co., 


Chicago, 
McCabe, J. J., New York. 
Mechanics Machine Co., Rock- 
ford, Ill. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
New Haven Mfg. Co., New Haven, 


Conn. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Rockford Drilling Mach. Co., 
Rockford, Ill. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, d. 


In 
Slate Machine Co., Dwight, Hart- 
ford, Conn 
oe > Chace Mfg. Co., Newark, 
=e & Fenn Co., Hartford, 
onn. 
Vandyck Churchill Co., New York. 


Whitney Mfg. Co., Hartford, Ct. 

Wiley Russell Mfg. Co., Green- 
field, Mass. 

Wormer Mchry. Co., C. C., De 


troit, Mich. 


Drills, Center 

Cleveland Twist Drill Co., Cleve 
land, O. 

Morse Twist Drill & Machine Co 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 
Slocomb Co., J. T., Prov., R. ! 


Standard Tool Co., Cleveland, 0. 





